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PREFACE TO THE SECOND EDITION 


As the first edition of this book passed through eleven impressions, 
minor amendments and modifications were made in successive re- 
printings. The preparation of a new edition has provided an oppor- 
tunity for more adequate revision and extension in which I have 
received much help from Dr. Charles Wilcocks’s Health and Disease 
in the Tropics (Oxford University Press, 1950), which I strongly 
recommend to teachers of Health Science. Several of the illustrations 
by Dr. Wilcocks and by Mr. J. H. Grundy have been reproduced 
here with their kind permission. 


1954 Е. DANIEL 


PREFACE TO THE FIRST EDITION 


This book is intended for use with Books I-IV of my General Science 
for Tropical Schools. у 

One of the main utilitarian aims of my General Science Course is 
to lay down a real basis for effective education in matters of health. 
There are two distinct stages in health education in schools. The 
earlier stage consists in definite teaching of the laws of health and 
personal hygiene, and it is carried out in the primary school. At this 
elementary ‘rule-of-thumb’ stage, the pupil can only be told what to 
do: he cannot yet understand why. The later stage of health education 
is best carried out during the two years preceding the School Certifi- 
cate examination, as it derives from a course of systematic work in 
the pure sciences of physics, chemistry, and biology on which this 
applied science depends. 

The present text-book is intended for the second stage of health 
education, just before the majority of pupils leave the secondary 
school. It is designed as part of the pupil’s preparation for life in a 
tropical or sub-tropical country, and it has not been written to meet 
the bare requirements of any external examination syllabus, but the 
pupil who has used this Book IIIA in conjunction with Books I-IV 
of my General Science for Tropical Schools should find no difficulty 
in answering the Health Science (as well as the General Science) 
question papers at the Oversea School Certificate examination. 
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INTRODUCTION 


HEALTHY LIVING 


Every citizen should understand certain broad, simple facts about his 
own body and about the world of living and non-living things in 
which he lives. One of the main aims of my General Science Course 
(of which the present text-book forms a part) is to help you to under- 
stand these facts and to apply your knowledge in everyday life. Of 
all the many applications of science, Health Science (or Hygiene*) 
has the most direct interest for us all, but before you can properly 
understand the reasons which underlie this applied science, Hygiene, 
you must have some knowledge of pure science, mainly Biology, * 
Chemistry,* and Physics,* such as is provided by the rest of my 
General Science Course. 

The aim of this book is to help with a very important part of your 
education for life (and not merely to help you to pass a written 
examination), since you cannot make full use of your life either as 
an individual or as a member of your community* if you do not 
enjoy full health. In Books Ш and IV you learn that many different 
but closely-related activities are going on all the time in your body. 
When all these life-processes are going on smoothly and properly 
‘in step’ with each other and with the external* conditions around 

` you, then your body is said to be healthy: but if this natural and 
normal condition of full health is disturbed, e.g. when something 
goes wrong with one of the essential living-processes, then you be- 
come ill, sick, or diseased. This unnatural and abnormal* condition 
of ill-health, sickness, or disease may be caused (a) by unhealthy sur- 
roundings, or (b) by unhealthy habits, or (c) by insufficient or unsuitable 
food, or (d) by harmful organisms* that may enter the body. 

In this text-book of Health Science (or Hygiene) we shall consider 
the conditions which affect our health, so that we may learn to control 
these conditions and so prevent ill-health and disease and the un- 
happiness they cause. Prevention is better than cure, and hygiene is 
sometimes described as the science of preventive medicine, since its 
aim is to prevent disease and thus avoid having to cure it. E 


* See the Glossary, pp. 167-174. 
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Civilized countries have a medical and health service, usually or- 
ganized by the State, and in some countries this service is divided into 
two main branches: (a) a health service, mainly concerned with pre- 
venting ill-health and disease, and (b) a medical service, mainly con- 
cerned with curing disease. Some progressive countries have, in 
addition, social* services, designed to help in raising the general 
standard of health and happiness. In most such countries, the medical 
department was the first to develop, because when there was a short- 
age of properly trained medical men they could only find time to 
attend to the people whose need was most urgent, i.e. the people 
who were so unwell that they could not carry on their ordinary daily 
activities. But it was soon realized that most of this serious illness 
could be prevented if proper precautions were taken by individuals 
and by the community. In the past, some countries have spent enor- 
mous sums of money in providing very extensive hospital systems, 
only to find that this vast expenditure on curing disease in no way 
reduced the death-rate or the sickness-rate until a preventive health 
service was organized in addition. So specially trained health officers, 
trained in preventive as well as curative medical science, were 
organized into health services. 

It is important to realize the difference between these two aspects* 
of the battle against disease. If you allow your health to get so bad 
that you have to go to a doctor (or even enter a hospital) for curative 
treatment, your part in the healing process becomes largely passive,* 
since most of the active treatment is carried out by doctors and 
nurses. But in the preventive work of the health service the individual * 
and the community are active partners* in the work, for the health 
officers, with their expert* assistants, cannot do all the work them- 
selves; they can only guide and encourage YOUR personal and com- 
munal* efforts. In fact, the public health services can only succeed 
with willing and intelligent co-operation* given by educated citizens 
who know the broad facts and understand the reasons that underle, 
the science of preventive medicine. The main object of this booki 
therefore, is to enable YOU, both as an individual and as a member 
of your community, to give this willing and intelligent co-operation 
and to play an active and responsible part in keeping yourself, your 
family, and your community in full health, learning the importance 
of healthy habits and proper food instead of putting your trust in 
bottles of medicine. To do this, you must have clear ideas about the 

ats Xe 


following subjects: (a) The causes of ill-health and disease, (b) how 
the individual and the community can be protected from these harm- 
ful causes, and (c) the kind of living conditions needed to maintain 
full health. а 

' Full health should be a natural and unconscious state of mind and 
body. John Locke (1632-1704), the great English philosopher,* in 
his opening remarks to Some Thoughts concerning Education, wrote, 
‘A sound mind in a sound body is a short but full description of a 
happy state in the world. He that has these two has little more to wish 
for: and he that lacks either of them will be but little the better for 
anything else.’ 
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CHAPTER 1 


FOOD AND NUTRITION 


Man’s principal material needs are food, clothing, and shelter, In 
warm climates, however, he can be healthy and happy with very little 
„clothing and with only light shelter from the weather. But whatever 
his climate and surroundings, Ae must have food. So the first concern 
of Man (like all other animals) is to get sufficient suitable food, 
(a) to supply energy* which can be set free by oxidation* (part 
of this energy being converted into heat, which keeps the body 
warm; and part into emergy of movement), (b) to provide the raw 
materials for growth, repair, and reproduction, and (c) to regulate the 
healthy working of the body and so protect it from ill-health and 
disease. 

Food-production, therefore, is the most important of all human 
occupations and it is estimated that this is the main activity of about 
70 per cent. of the world's population. In fact, for the majority* of 
mankind, half the struggle of life is a struggle for food. 

Good food is the greatest single factor in securing good health, for 
although poor food may keep people alive they must have good food 
in order to live well. If anyone is starved of food for long enough, he 
will die. If his food lacks quantity or quality he cannot enjoy full 
health. So better feeding is the most promising way to improve 
health and happiness in backward communities handicapped* by- 
widespread ill-health and disease. 

Poor feeding causes poor health in three main ways: Through the 
food being (i) insufficient in quantity, (ii) unbalanced in its constituents, 
and (iii) contaminated* by harmful organisms and substances. Before 
studying how food-values are described in scientific terms and 
measured in scientific units we must get some idea of the various 


kinds of foodstuffs. 


» 


THE CLASSIFICATION OF FOODS 


Although different animals feed on many different kinds of food- 
stuffs, these can all be classified scientifically in two main ways: 
Le 


Hence, if you know how long you devote* to various kinds of 
bodily activity during the 24 hours you can calculate how many 
energy-units you need from your daily food. Here are two typical 


examples: ^ 
А | : : 
дому куы II 
Sleeping 9 9x09 х 50 = 405 
Sitting Sua О ETS: 8 | 8 x 14x 50 = 560 
аара disi OO x, 90 = 160 
Жашып ее Е БУЛА ee) S| 2х 2:0 x 50= 200 
Moderate exercise Эй оо: 2 2 x 40 х 50 = 400 
Severe exercise co goa 1 1959675 7502220325 
Ж А2А 2050 
Ke ion | i ired Ь 

Activity Duration | | TO g/I54 Ib. Labourer 
Sleeping ey HAAS, 8 | 8х09х 70= 504 
Sitting $ 4 | 4 x 14x 70 = 392 
Standing . 4 | 4x 16 x 70 = 448 
Walking "uu ae vob EN 2 | 2х 2:0 х 70 = 280 
MOderate exercise- тае с 2 2х 40 х 70 = 560 
Severe exercise ү | 4 | 4 x 65 x 70 = 1820 
Эе С у! ра, 
24 | 4004 


These two examples will help you to appreciate* that energy-outputs 
(and food requirements) differ widely for different individuals, de- 
pending on their body-weight and on their occupation. Individuals 
also differ in the efficiency of their digestive* processes, some people 
absorbing a larger proportion of their food than others. (The ‘aver- 
age’ figures given below include an extra allowance of 10 per cent. 
` for that part of the food which is not digested or absorbed.) Climate 
is another important factor since in warm climates less energy 
(roughly 10 per cent. of the total requirement) is needed to maintain 
body-temperature. Human females, also, utilize* a larger proportion 


of available energy than males. On the average, a woman needs only: 


about 83 per cent. as much energy as a man of the same weight doing 
similar work, i.e. about one-sixth less. In view of these very wide 
d : 


{ 


variations in the energy-output and food requirements of different 
individuals, any figures for ‘the average man’s’ requirements can be 
only a very rough general guide. If you bear this in mind when con- 
sidering the regommendations of nutrition* experts and advisory 
bodies, then you will be able to adjust* these ‘average’ figures to fit 
special classes and individual cases. 
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Body-weight and food requirements 
The simplest test of adequate* nutrition in an adult* is whether the 
body-weight remains steady. Too few Calories of food-energy will 
result either in loss of weight or in inability to do hard work. Too 
са many Calories, adequately absorbed, will result in an increase in 
body-weight, the extra energy-yielding food being stored mainly as 
fat. The human body is very adaptable and it adjusts itself very 
efficiently to changes of diet, e.g. when Calorie-intake is less than 
energy-output over a long period the body loses weight until the 
” two balance. In such cases, body-fat is used up before muscle, and 
when muscle has to be utilized for this purpose it is the less important 
ре muscles that lose most weight, e.g. the biceps and calf muscles be- 
dug come greatly reduced before the heart-muscle begins to lose weight. 
So loss of weight under conditions of prolonged* food-shortage is 
usually the body's natural adjustment to the changed conditions and 
not the result of disease. On the other hand, marked loss of weight 
in a person well supplied with food is usually a danger-signal calling 
for investigation" by a doctor. Excessive fatness, when not obviously* 
due to habitual over-eating, may also call for medical advice. 


—"- 
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Energy-values of foods 

We shall now consider the ‘energy-values’ of the various kinds of“ 
foodstuffs. Of the six chemical classes of foodstuffs—carbohydrates, 

fats, proteins, water, salts, and vitamins—only the first three can 

supply energy on oxidation. The approximate energy-values of 

carbohydrates, fats, and proteins are: 


One gram of a carbohydrate yields about 4 Calories on oxidation. 
One gram of a fat yields about 9 Calories on oxidation. 
One gram of a protein yields about 4 Calories when partly oxidized. : > 


It is clear that the daily requirement of Calories of food-energy could 
be built up from many different proportions of carbohydrate, fat, 
5 


and protein. For example, a well-balanced diet for a cool climate 
might contain 


500 grams of carbohydrate, yielding 2,000 Calories, 
100 grams of fat, yielding 900 Calories, 
100 grams of protein, yielding 400 Calories, 


making a total of 3,300 Calories (which is about the daily require- 
ment for a 70 Kg. man doing six hours of moderate muscular work 
in a cool climate). 

` Food tables! show the relative proportion of the various constitu- 
ents in everyday foodstuffs as determined by chemical analysis; also 
their relative calorific value. With the help of such food-tables it is 
possible to calculate the food-value of any particular diet." The 
following example has been worked out in this way.” 


Rice. . . . . . . lO ounces (284g) 1,012 Calories 
Millet CORE А MA (1409): 7 459. ;, 
Milk SES Us (221 g.) 1360875, 
BROS EES ЛЕЕНЕ E (856) 224 ,, 
Non-leafy Vegetables . Ds (1708).,..236 <5 
Green Leafy Vegetables . 4 „ (113 g:) Зб т 
Fats and Oils . ОУ НЕБЕ (57 р.) 475 s 
Fruits Diss. (57 р.) 20 E 


2,600 


This is а good example of a well-balanced diet supplying enough 
energy for a 60 Kg. man doing six hours of ‘moderate work’ in a 
warm climate. 

It has been suggested by nutrition experts that the relative pro- 
portions of the various foodstuffs in the diet should be such that 
about two-thirds of the energy-requirement is provided by carbo- 
hydrates, one-sixth by fats, and one-sixth by proteins (at least 


! For example, B. S. Platt, Tables of Representative Values of Foods Commonly 
Used in Tropical Countries (Her Majesty's Stationery Office). See also p. 155. 

? Health Bulletin No. 23, The Nutritive Value of Indian Foods and the Planning 
of Satisfactory Diets, prepared by the Nutrition Research Laboratories, Coonepr, 
and published by the Manager of Publications, Delhi. 
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one-fifth of this protein being animal protein and the rest vegetable pro- 
tein), but these proportions can be varied somewhat to suit special 
conditions and the special needs of different people, so long as the 
following principles are kept in mind: 


(a) There must always be enough protein for growth and repair.* 

(6) Hard muscular work requires an increased proportion of carbo- 
hydrates. 

(c) Under cold conditions, an increased proportion of fat will pro- 
vide extra heat. 


Diet planning 

Ill-health is often caused by badly-planned and badly-balanced diets. 
Foodstuffs differ in value as sources of carbohydrates, fats, proteins, 
mineral salts, and vitamins; hence the diet should be mixed, i.e. 
several different kinds of carbohydrate food should be eaten, several 
different kinds of fat, several different protein foods, and so on. 

Carbohydrate foods are nearly always the cheapest and the most 
satisfying, e.g. rice, wheat-flour, potatoes (English potatoes and 
sweet potatoes), cassava (tapioca), yams and similar root-vegetables, 
maize and other food-grains, and sugar (cane-sugar, beet-sugar, and 
palm-sugar). Fats can be obtained from both animal and vegetable 
sources, but animal fats are the more easily digested. Nearly all meat 
contains some fat. Other sources of animal fat are milk and, of 
course, milk-fat (in the form of butter or ghee), which is the most — . 
easily digested of all fats. Pea-nuts (ground-nuts), soya-beans, palm- * 
oil, and coconuts all supply vegetable oils and fats that can be used 
for food. 

All proteins are not of equal food-value, because they do not all 
contain every essential amino-acid in suitable proportions (see 
Bk. IV). A protein that contains all the required amino-acids in the 
proportions needed to support human life is called a ‘complete’ (or 
first-class’) protein, or it is said to be a protein of good biological 
value. A protein that does not contain all the essential amino-acids, 
or which contains them in unsuitable proportions, is called an 


1 One gram of dry protein per kilogram of body-weight, i.e. one-thousandth 
part of the body-weight, per day, is a rough, but safe, guide for adults; growing 
children, however, need more than this, e.g. up to 2 g. per kilogram of body- 


weight. 1 


‘incomplete’ (or ‘second-class’) protein, or it is said to be a protein of 
poor biological value. All animal proteins (except gelatine) are ‘сот- 
plete’ proteins, while plant proteins are all ‘incomplete’. Examples of 
animal protein are lean meat (beef, mutton, fish, bird), eggs, milk, 
and cheese. These are all expensive foods. Examples of foodstuffs 
supplying vegetable proteins are the various kinds of legumes (pod- 
bearing plants, e.g. peas, beans, grams, lentils, soya-beans). These 
plant proteins are cheaper to buy than animal proteins. The table on 
р. 165 shows the comparative food-value of some common foods , 
that contain protein. 

The various materials needed for a healthy diet make up a long 
list, and we are more likely to get all the things we need if we eat 
different foodstuffs at different meals and on different days, i.e. by 
‘mixing our diet’. A mixed diet of protein foods is particularly im- 
portant, since a mixture of a ‘complete’ and an ‘incomplete’ protein 
is of much greater food-value than the same quantity of either 
eaten separately; hence you should mix your proteins whenever 
possible. 


Requirements of mineral salts 
It has been estimated that a man’s body (weighing about 70 Kg. 
= 154 lb.) contains about 1,000 g. of calcium, 700 g. of phosphorus, 
250 g. of potassium, 175 g. of sulphur, 100 g. of sodium, 100 g. of 
chlorine, 35 р. of magnesium, 3 р. of iron, and smaller quantities of 
manganese and iodine. A healthy and active man excretes* from 
» 20 to 30 g. of mineral salts in his urine* and faeces* every day, and 
these have to be replaced from his food. For practical purposes, the 
mineral salts which are most likely to be insufficient in human diet 
are compounds of calcium, phosphorus, iron, and iodine. 

Most of the calcium and the phosphorus in the body are combined 
together as calcium phosphate in the bones and teeth, but there is 
some loss of both elements during excretion and this loss must be 
replaced. Growing children (who are building up their bones and 
teeth) require about 1 g. of calcium per day; adults require a little 
less. Foodstuffs which supply calcium are milk, cheese, egg-yolk, 
green vegetables, grams, lentils, ground-nuts, and soya-beans. In 
places where the drinking-water is ‘hard’, some calcium is also 
obtained in this way (see also p. 164). g 

The daily phosphorus requirement is about 1 g., and the chief 
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sources of this element are milk, cheese, and egg-yolk (these three 
foodstuffs also supply calcium), meat (especially liver and kidney), 
fish, nuts, legumes, and food-grains (see also p. 165). 

About 0-01-0,02 g. of iron is required daily, and this element is 
essential for the formation. of haemoglobin in the red blood-cells 
(see Bk. III). Foodstuffs which supply iron are sea-fish, egg-yolk, 
green vegetables, brown rice and whole-grain cereals, nuts, peas, and 
beans. Not all the iron present in the food can be absorbed, especially 
„when there is an excess of phosphorus to combine with the iron and 
render it insoluble and therefore unavailable. So it is better to have 
more calcium than phosphorus in the diet; in fact, calcium carbonate 
is sometimes added to wheat-flour in order to get a proper ratio 
between phosphorus and calcium in the diet and thus ensure effec- 
tive* absorption of iron (see p. 164). 

The body excretes about 12 g. of sodium chloride (common salt) 
per day along with the urine, sweat, and faeces. About 2 g. of this is 
usually replaced from animal foodstuffs in the diet, so another 10 g. 
of common salt should be added to the food, especially when vege- 


, table food forms a large proportion of the diet. 


Although man's iodine requirement is very small (only about 
0-005 g. per year), this element is essential for the proper develop- 
ment of body and brain. Iodine is present in sea-water, and small 
quantities are carried inland by winds bearing evaporated sea-spray. 
Plants absorb these iodine compounds from the soil, so that there 
is seldom any lack of iodine in the food except in regions very far 
from the sea, where it is sometimes necessary to add a little sodium 
iodide to the common salt used with food. Sea-salt and sea-water 
fish are good sources of iodine. 

Lack of iodine causes one form of goitre, a disease of the thyroid 
gland, which lies in the front of the neck and contains one-quarter 
of all the iodine in the body (see Bk IV). In the commonest type of 
goitre, the thyroid gland becomes much enlarged, and any such 
swelling should be examined by a doctor, since although iodized table- 
salt usually prevents goitre, it will not always cure the disease. Since 
too much iodine in the diet may be dangerous to the health, any 
artificial addition of iodine should be under medical control. In some 
districts where goitre was formerly common, a suitable proportion 
of sodium iodide is added to all table-salt before distribution to shop- 


keepers for sale to the public. 
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VITAMINS 


Many experiments have been done (mostly with rats, but some with 
men), which have actually proved that carbohydrates, fats, proteins, 
water, and certain mineral salts are necessary to an animal if it is to 
grow or remain healthy. In 1910, while carrying out some of these 
experiments, in England, Professor Gowland Hopkins fed rats on a 
theoretically correct diet of pure carbohydrate, pure fat, pure protein, 
salts and water, which at that time were believed to be the five, 
essential kinds of food. The rats became thinner and thinner and 
finally died, although they had ‘plenty of food’. From this experi- 
ment, Hopkins concluded that there must be other ‘accessory* food 
substances’ which must be present in an animal’s food, though only 
in very small quantities. When he fed other rats on the same diet 
with the addition of a small quantity of fresh milk or fresh fruit juice, 
he found that the rats kept quite healthy, hence there must be some- 
thing in fresh milk and fresh fruit which is essential for life, although 
only exceedingly small amounts are required to maintain health 
(see Fig. 1). It is now known that there are ai least a dozen of these 
‘accessory food substances’ which we call vitamins. 

In the days of long voyages by sailing-ship, sailors often suffered 
from a painful and dangerous disease called scurvy when their voy- 
ages from port to port lasted for more than a few weeks. For example, 
Vasco da Gama, during his famous voyage round the Cape of Good 
Hope in 1498, lost over 100 seamen, all of whom died from scurvy. 
Captain Cook, in 1772, made his long voyage to Australia without 
any of his crew suffering from scurvy, and we now know that the 
fruit and vegetables which he included in their rations* supplied a 
vitamin which prevents scurvy. About the same time, Lind found that 
oranges and lemons cured scurvy (besides preventing it) and, in 


time, British ship-owners were compelled* by law to supply lemon- 


juice to their sailors during long voyages. 

Another deficiency*-disease caused by lack of a vitamin is beri-beri. 
This disease attacked about one-third of the sailors in the Japanese 
Navy up to 1884, when the standard naval ration of meat and white 
rice was changed by substituting* whole-grain barley for part of the 
white rice. The Japanese Army ration of meat and white rice, how- 
ever, was left unchanged. During the Russo-Japanese War, 200,000 
Japanese soldiers suffered from beri-beri, but no sailors. So there 
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seemed to be something in whole-grain barley which prevented the 
disease. At about the same time, in Java, the change-over from 
hand-mills to machine-mills producing whiter rice had been followed 
by more beri-begi. In 1897, Dr. Eijkmann, a prison-doctor, noticed 
that beri-beri attacked not only the prisoners but also the domestic 
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Fic. 1.—Results of one of Hopkins’s historic experiments 
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hens which fed on waste food from the prison-kitchen. So he carried 

out experiments on the hens, feeding some of them on whole-grain 

rice, some on half-milled rice, and others on white, polished rice. 

Beri-beri developed only among the birds fed on white rice and was 

cured by giving them half-milled or whole-grain rice. Dr. Eijkmann 

then repeated his experiments on large numbers of human prisoners 
11 


and found that 39 per cent. of those eating only white rice developed 
beri-beri, while only 1 in 10,000 of the prisoners eating half-milled 
rice got the disease. This experiment showed clearly that there is 
something in the outer layers of the rice-grain that prevents beri-beri. 
This substance was later called vitamin B. 

The first accessory food substances to be identified were vitamin A 
(formerly called the anti-infective vitamin), vitamin B (the anti-beri- 
beri vitamin), and vitamin C (the anti-scurvy vitamin). The original 
vitamin A was later found to consist of at least three substances 
which were then named vitamin A, vitamin D (preventing rickets), 
and vitamin E (controlling reproduction). Hence a foodstuff that 
contains vitamin A usually contains vitamins D and E as well. The 
original vitamin B was afterwards found to contain at least two sub- 
stances, one destroyed by boiling (vitamin B,—preventing beri-beri) 
and the other not destroyed by boiling (vitamin B,—or vitamin С in 
America) which prevents a skin-disease in rats. This vitamin B, was 
later found to contain another substance—nicotinic acid—called the 
P-P vitamin because it prevents pellagra, a wasting disease common 
among people who live mainly on maize, with little or no milk or 
meat (see also p. 17). Vitamin K is essential for normal clotting of 
blood, and if it is deficient in the diet bleeding from cuts and wounds 
is difficult to check. Vitamin K is present in green vegetables and 
fresh fruits. 

Vitamins A, D, E, and K are fat-soluble vitamins, i.e. they will 
dissolve in oils and fats but not in water. Vitamin C and the vitamins 
of the B group are water-soluble vitamins; they will dissolve in water 
but not in oils or fats. You will appreciate the practical significance 
of this distinction later in connexion with the cooking of food. 

Before considering in detail the functions and sources of the most 
important vitamins you should realize that there is no magic or 
mystery about them. The vitamins are simply substances needed by 
the body (in very small amounts) and which the body cannot itself 
supply. If the diet is planned with reasonable care and intelligence, 
our daily food supplies enough of all the necessary vitamins, and there 
should be no need to buy ‘vitamin pills’ from the drug*-store 
(although these concentrated vitamin preparations are very useful to 
doctors who fully understand their action and who have been trained 
to recognize the symptons* of vitamin deficiency). Remember that 
many of our ancestors* lived very long and quite healthy lives with 
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no vitamins other than those derived* from their daily food. If you 
eat fresh, natural food—plenty of green vegetables, fresh fruit, milk, 
and eggs—you will get all the vitamins you need. Modern science 
has merely studéed their action, isolated* them in a state of purity, 
analysed them chemically, and measured and standardized their 
effects, and some of them have even been synthesized in laboratories, 
ie. built up from simpler constituents instead of being extracted 
from natural foodstuffs. 


» 

Vitamin A—its sources and effects 

Vitamin A encourages healthy growth and physical fitness and, 
unlike vitamins В, С, and D, a shortage of vitamin A in the diet does 
not cause any special deficiency disease. Young animals, however, 
soon stop growing and then die if vitamin A is not present in their 
food. This vitamin keeps healthy the moist surfaces lining the food- 
canal, the lungs and air-passages, the ducts* of the various glands," 
and thg covering-tissue that lines the eye-lids and covers the front of 
the eye-ball. As vitamin A helps these tissues to build up resistance 
to infection, * it was fermerly called the anti-infective vitamin. Some 
of the commonest disorders* among people in tropical countries 
are caused by a shortage of vitamin A, when these moist covering- 
tissues become dry and rough. This often causes a serious eye- 
disease, followed by infection of the air-passages. The skin may also 
become dry and rough. Another defect caused by shortage of vitamin 
А is ‘night-blindness’, when the person affected can see distinctly only 
in bright light. All these ill-effects of vitamin A deficiency are com- 
moner in tropical countries than elsewhere. 

The actual substance vitamin A is found only in yellow animal fats 
(e.g. liver-fat and butter), in egg-yolk, milk, and cheese, It is раг- 
ticularly plentiful in fish-liver oils (e.g. of halibut, cod, and shark), 
hence fish-liver oils are used for preventing and curing diseases 
caused by lack of vitamin A (and they also supply vitamin D). 

Although vitamin A itself is not present in plants, many plants 
produce a substance—carotene, formed from leaf-green—which our 
bodies can convert into vitamin A. Carotene is the yellowish-red 
colouring-matter in carrots; hence the name. Since both leaf-green 
and carotene are formed in sunlight, the deeper green a leaf is, the 
таге carotene it usually contains. Hence the importance of green, 
leafy vegetables in the diet, as a гүний of carotene, which the body 
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can convert into vitamin A. Root-vegetables (except when red ог 
yellow in colour like carrots and red-skinned sweet potatoes) con- 
tain little or no carotene. Tomatoes, papayas, mangoes, and bananas 
contain more carotene than most other fruits. Red! palm-oil con- 
tains so much carotene that it can be used instead of cod-liver 
oil. It is therefore very valuable, both as a food-fat and for deep 
frying.* 

Vitamin A and carotene are insoluble in water and they are not 
destroyed by heat unless oxygen is present. Boiling in water, there-. 
fore, does not result in much loss of either vitamin A or carotene. 
Shallow frying or roasting* in presence of air, however, will destroy 
some of the vitamin A in animal fats. Tinned meat and milk keep 
their vitamin A, as they are prepared and preserved in closed vessels, 
in the absence of air. 

The vitamin A values of some common tropical foods are given 
on p. 161. 


Vitamin В, 

Vitamin B, (or thiamine) is the anti-beri-beri vitamin, and if it is 
absent from the diet the digestive system is first disturbed, then the 
nerves, muscles, and heart become affected. Unless sufficient vitamin 
B, is supplied in time, the sufferer from beri-beri dies. The full disease 
is produced only by a serious shortage of vitamin B,. If the diet con- 
tains some vitamin B,, but not enough, then the nervous system, the 
digestive system, and the blood circulation are affected, but without 
` producing clear signs of any special disease. 

Beri-beri is commonest in countries where rice is the main food- 
stuff, because most of the vitamin B, is in the outer layers of the 
rice-grain and is removed when the grain is highly milled to produce 
white rice. Hence people that live mainly on white, polished rice 
without eating other foodstuffs rich in vitamin B, often suffer from 
beri-beri. For the same reason, a diet that consists mainly of white 
wheat-flour or cassava-flour (tapioca) may also cause beri-beri. The 
amount of vitamin B, required seems to depend partly on the amount 
of carbohydrate and fat eaten; the more carbohydrate, the greater the 
need of vitamin B,, while fat has what is called a ‘vitamin В, sparing’ 
action. If the diet consists mainly of foodstuffs containing vitamin 
Ву, the correct balance is maintained, but if the diet consists mainly 

* i.e. palm-oil from which the red colour has not been removed. 
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of white, polished rice, lacking in vitamin В,, then the more rice that 
is eaten the sooner the deficiency is felt. Hence beri-beri attacks the 
‘over-fed’ (who eat more white rice) before the *under-fed" (who eat 
less white rice) і their other foodstuffs are the same. 

A little vitamin B, is present in nearly all natural foodstuffs, but 
relatively rich sources are egg-yolk, liver and kidney, dried peas and 
beans, pulses, ground-nuts (pea-nuts), and whole-grains (e.g. rice, 
wheat, maize, millet, and barley). The richest source of vitamin B, 
«however, is yeast, which is often used to correct vitamin В, deficiency 
and to prevent and cure beri-beri. Food-yeast is now prepared in 
large quantities in some tropical countries, the yeast (a microscopic 


one-celled plant) being grown on molasses, a by-product from the 


cane-sugar industry. Besides being an excellent source of vitamins 
of the B group; nearly half its dry weight consists of protein of good 
biological value. Yeast protein greatly improves the value of the 
protein present in cereals when eaten with them. In fact, experiments 
with agimals have shown that when food-yeast is added to a cereal 
diet the value of the mixture is almost as great as that of a mixture 
of cereals and milk. Half an ounce of food-yeast per day is a very 
valuable addition to any diet. 

Since rice is the main foodstuff of nearly half the world's popula- 
tion, it is important that its food-value should not be spoilt by bad 
methods of milling, storing, handling, and cooking. A comparison 
of the chemical analysis of *brown' (husked)* rice with that of white 
(polished) rice shows that very serious losses take place during mill- 
ing. About 30 per cent. of the protein is removed, 80 per cent. of the 
fat, 85 per cent. of the calcium compounds and 65 per cent. of the 
iron compounds. Beri-beri does not develop when whole, ‘brown’ 
rice or lightly-milled rice is eaten, since most of the vitamin B, is in 
the outer layers of the grain. Hand-pounded* brown rice retains* a 
large proportion of the outer layers and is therefore richer in thiamine 
than machine-milled white rice. A pound of brown rice per day sup- 
plies enough vitamin B, to protect a man from beri-beri, although 
this represents a bare minimum" of the vitamin. Most uneducated 
people, however, prefer white rice, from which all the outer layers 
and nearly all the vitamin B, have been removed by over-milling. 
They think white rice is *cleaner', while shop-keepers find white rice 
more profitable to sell because it keeps longer than under-milled 
rice. Education is needed to change peoples’ food-habits. 
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In some countries parboiled* rice is eaten їп place of white rice, 
and in such areas beri-beri is very rare. Rice in the husk is first 
soaked in water and then steamed and dried before milling. During 
the soaking and steaming, some of the soluble vitamin B, diffuses 
into the middle of the grain so that it is not removed by milling. 
Parboiling also toughens the grain so that less damage is done when 
it is milled. Most grains of polished rice show a small hollow at one 
end (see Fig. 2) marking the spot previously occupied by the seed- 
plant (or embryo). Grains of parboiled rice, on the other hand, do 
not show this hollow because very little of the embryo has been 
rubbed off. Although the embryo forms only about 1-5 per cent. of 
the whole grain, it contains about 60 per cent. of the total thiamine. 
This is lost when rice is highly milled but retained when rice is 
milled after parboiling. The modern process of ‘Rice-Conversion’ is 
only a refinement of parboiling, but instead of being steamed at 
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Fic. 2.—Stages in milling rice 
(a) whole rice, (b) husked rice, (c) polished rice 


atmospheric pressure, and then dried in the sun, the grain is first 
subjected* to a greatly reduced pressure in ‘vacuum’ vessels before 
being soaked under greatly increased pressure. The ‘converted rice’ 
is then dried in ‘vacuum’ vessels before being milled as usual. The 
finished product retains about 90 per cent. of the thiamine present 
in the original grain. Parboiled and ‘converted’ rice, therefore, con- 
tain much more thiamine than ordinary white rice, and consumers* 
of these kinds of rice rarely suffer from beri-beri. 

Since over-milling of ‘raw’ rice removes most of the thiamine, fat, 
calcium, and iron, the ‘rice-meal’ removed during milling is a very 
valuable foodstuff; in fact, an extract of this material can be used 
for curing beri-beri. (In some countries this by-product from rice- 
mills is fed to pigs, so it is not surprising to find that pork is the only 
kind of meat containing much vitamin B4.) E 

Where highly-milled white rice is the main foodstuff, the following 
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special precautions are necessary to prevent beri-beri: (i) The rice 
must be properly stored, before and after milling, to prevent loss of 
its thiamine, i.e. the rice must first be thoroughly dried and then 
kept out of conjact with the air. (ii) The rice must not be washed 
before cooking. Since thiamine is soluble in water, washing the rice 
before cooking removes most of this vitamin. When polished rice is 
used, washing is necessary to remove the powder used to polish the 
rice; hence the use of polishing-powders by rice-millers is undesirable 
from the consumer's point of view. If fhe rice has been properly 
stored and if it is freshly milled (without using à polishing-powder) 
then there is no need to wash it. (iii) No excess of water must be used 
in cooking the rice. If too much water is used, much of the thiamine 
and mineral salts will be extracted by the excess water. If the rice 
absorbs all the cooking-water, then there are no losses. (If the rice 
does not absorb all the cooking water, this must not be thrown away 
—it is particularly valuable for diluting tinned milk or for mixing 
with dried milk.) (iv) More thiamine must be supplied by foodstuffs 
other than rice, e.g. food-yeast, pulses, soya-beans, ground-nuts 
peas, or beans. ° 

Vitamin B, is not destroyed by heat during cooking except in the 
presence of alkalis. Some people add a little baking-soda to the water 
in which green vegetables are cooked, in order to preserve their 
green colour. This is a very bad practice since it destroys any vitamin 
B (and also vitamin C). The vitamin B, values of some common 
tropical foodstuffs are given on р. 162. 


Nicotinic acid—the pellagra-preventing vitamin 

Pellagra is a disease that is commonest among people living mainly 
on maize and maize-products. The skin becomes rough and scaly 
and very painful, particularly when the affected places are exposed 
to sunlight. The digestive and nervous systems are also affected and, 
if proper treatment is not given, the patient* gradually wastes away. 
The disease is common in the southern part of the U.S.A., but it also 
exists in a number of tropical countries among people living mainly 
on grain products with little animal foodstuff. People that eat enough 
meat, eggs, fish, milk, cheese, and green leafy vegetables do not 
suffer from pellagra, because these protective foods contain nicotinic 
acid (от niacin), another vitamin of the B group, which is sometimes 
called the pellagra-preventing cere (or the P-P vitamin). Pellagra, 
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however, probably always results from shortage of more than one 
vitamin besides nicotinic acid. 
Yeast is very rich in nicotinic acid and is used to cure pellagra. 


Riboflavin—vitamin B, а 
Another vitamin of the В group is riboflavin (or vitamin B,). A lack 
of riboflavin in the diet does not cause any definite “deficiency 
disease’, but it is essential for healthy growth and, along with thia- 
mine and nicotinic acid, for proper utilization of carbohydrate by, 
the body. It also helps to maintain the skin in healthy condition, 
particularly around the eyes and mouth. Riboflavin is most abun- 
dant* in meat (especially liver and kidney), milk, eggs, soya-beans, 
green leafy vegetables, and yeast. 


Vitamin C—ascorbic acid 


Vitamin C is the anti-scurvy vitamin. It has been identified as ascorbic 
acid since this substance, synthesized in the chemical laboratory, has ' 
exactly the same properties as the vitamin C that is present in fruits 
and vegetables. If vitamin C is absent from the diet for many weeks 
through lack of fresh fruit or vegetables, scurvy develops. Scurvy 
is a very serious disease which finally* affects almost every part of 
the body but particularly the blood-system, where the walls of the 
capillaries become so weakened that blood readily escapes into the 
tissues. The lightest blow causes a bad bruise.* Painful swellings 
form round the joints and in the limbs. The gums swell up round 
the teeth, which become loose. Scurvy always causes death unless 
vitamin C is supplied in time. Almost miraculous* cures are brought 
about in a few days by comparatively small quantities of orange- 
juice or lemon-juice, and, after 1795, scurvy was prevented in the 
British Navy by giving every sailor 1 ounce (= about 30 c.c.) of 
lemon-juice every day. A man’s minimum daily requirement of 
vitamin C to prevent scurvy is 0-01 g. of ascorbic acid, but two or 
three times as much should be taken to ensure good general health, 
since a shortage of vitamin C causes other troubles besides scurvy. 
Shortage of vitamin C is very common in the diets of tropical races. 
In some cases, the deficiency is enough to cause scurvy, but in most 
cases, although the diet contains sufficient vitamin C to prevent the 
full disease, there is not enough of it to prevent other troubles, e.g. 
shortage of vitamin C in the diet lowers a man’s resistance to bacterial 
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infection, so that wounds form a lot of pus and heal very slowly. In 
the same way, a diet containing just enough vitamin C to prevent 
scurvy will not provide for proper bone and tooth formation, so 
that the teeth becpme loose and readily decay. The gums also become 
soft and bleed easily; in fact, this is one of the first signs of vitamin C 
deficiency. 

Vitamin C is present in fresh fruits and green leafy vegetables, e.g. 
orange, lemon, pumelo, lime, guava, papaya, mango, pineapple, 
tomato, spinach, lettuce, French beans, cabbage, sweet potato. 
Papaya is particularly rich in vitamin C (and also in carotene, which 
can supply vitamin A). 

Although many green leafy vegetables contain more vitamin C 
than fruits, fresh fruit is the most important source of vitamin C in 
practice because it is usually eaten raw and uncooked. Ascorbic acid 
is readily oxidized and is quickly destroyed by cooking, drying, or 
exposure to sunlight. Since vegetables are usually cooked before 
being eaten, much of their vitamin C is lost. All their vitamin C is 
destroyed if soda is added during cooking. The addition of acid, 
e.g. vinegar, lime-juice* or tamarind, however, preserves their vita- - 
min C. Green vegetables should always be cooked quickly, using the 
smallest convenient quantity of boiling water, for about 10-15 min- 
utes, if they are to retain as much of their vitamin C (and their 
carotene) as possible. (Slow cooking, even at a low temperature, 
destroys most of the vitamin C in vegetables.) Green leafy vegetables 
also lose much of their vitamin C (and of their carotene) if they are 
not eaten in fresh condition. Vegetables grown in the home garden 
and cooked in a young fresh condition, therefore, are better sources 
of vitamin C (and of carotene) than wilted* vegetables which have 
been picked a long time before they are used. Fruits and vegetables 
preserved in tins by modern methods retain their vitamin C since 
all the air is removed from their tissues before the tin is sealed. 
When fresh fruits and vegetables are unobtainable, the canned 
material is a good source of vitamin C. 

Another valuable source of vitamin C when fresh fruits and vege- 
tables are unobtainable is germinating grains and pulses.* Although 
dried seeds contain little or no vitamin C, they produce compara- 
tively large quantities of ascorbic acid when they germinate. If grains 
and pulses, e.g. millet, maize, barley, peas and beans (including soya- 
beans), after soaking in water, are allowed to germinate, these 
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germinated seeds, eaten raw or after boiling for a short time, form 
a valuable foodstuff supplying vitamin C. 

Animal flesh-foods, milk, and cheese contain little vitamin C. 
Remember that, for practical purposes, the best, source of vita- 
min C is fresh fruit, eaten raw (after proper washing, of course, 
in the case of fruits not protected by a thick unbroken skin). The 
vitamin C values of some common tropical foodstuffs are given 
on p. 163. 


Vitamin D—calciferol 

Vitamin D is the anti-rickets vitamin. If there is a serious shortage of 
vitamin D in the body, then rickets develops. Rickets is mostly a 
disease of childhood in which the bones and teeth do not harden 
properly, although adults may sufler from similar bone diseases if 
they get too little vitamin D. Vitamin D acts by controlling the 
absorption of calcium and phosphorus compounds from the digested 
food as it passes through the small intestine. In the absence of 
vitamin D, although the food may contain plenty of calcium and 
phosphorus compounds, these elements are aot absorbed. 

Vitamin D is present in animal fats (along with vitamin A). The 
richest natural sources are the livers of fishes (e.g. shark, cod, hali- 
but) and these fish-liver oils are used for preventing and curing 
rickets. Ordinary foodstuffs supplying vitamin D are fat fish, fat 
. meat, egg-yolk, milk, and butter (if the cows have been exposed to 
sunlight). Most people living in tropical countries eat little animal 
fat and thus get little actual vitamin D in their food. Fortunately, 
however, green plants produce small quantities of a related sub- 
stance called ergosterol, which is changed into vitamin D when it is 
exposed to sunlight. This change can also take place in the human 
skin if ergosterol is present in the fat underlying the skin. For this 
reason, rickets is an uncommon disease in the tropics, in spite of the 
small amount of animal fat usually eaten, but the disease sometimes 
attacks babies brought up inside dark houses and away from sun- 
light, especially when they are fed on sweetened condensed milk. 
The disease is not often seen in older children in the tropics because 
either the baby dies from chest, stomach, or intestinal complaints 
(to which rickety babies are specially liable) or else, after learning to 
crawl, the baby gets out into the sunlight often enough to cure,the 
rickets. Remember, however, that exposure to sunlight alone will 
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not prevent rickets. Ergosterol must first be present in the body, 
supplied by eating green leafy vegetables. 

Although ergosterol is present in green plants in only small 
quantities, it is puch more plentiful in yeast, and it is now extracted 
commercially from this source. After exposure to ‘artificial sunlight’ 
from mercury discharge lamps, this ergosterol is converted into 
calciferol, and this ‘synthetic vitamin D’ is added to foodstuffs that 
lack this vitamin, e.g. dried milk, and margarine (used instead of 
butter, and made from vegetable oils that lose their original vitamin 

in the process of ‘hardening’ to produce solid fats). (N.B. Now 
that vitamin D can be bought so readily in concentrated form, e.g. in 
pills, there is a danger that ignorant people may take far too much and 
get deposits of calcium phosphate in the wrong parts of their bodies.) 


PROTECTIVE FOODS 


We have seen that although a man’s first requirement is enough 
energy-yielding and body-building food, the diet must also include 
foods supplying vitamins and mineral salts, ie. protective foods. 


* After reading so much about the importance of vitamins, do not 


think that a man can live on vitamins alone; the diet must be ade- 
quate in quantity as well as in quality, and no amount of vitamins 
and mineral salts will keep a man healthy if his diet does not include 
sufficient energy-yielding and body-building food. 

When the term ‘protective foods’ was first used, it was applied 
only to milk and green vegetables, but its meaning was later extended 
to include other foodstuffs rich in vitamins and mineral salts and 
also to a few other foodstuffs (obtained from animal sources) of 
special value for supplying the essential amino-acids. The list of pro- 
tective foods published by one international authority includes green 
leafy vegetables, fresh fruits, whole-grain cereals and pulses, fish- 
liver oils, milk and milk-products, meat, fish, and eggs. These pro- 
tective foodstuffs are often missing from tropical diets, one reason 
being that they are usually more expensive and less satisfying than 
carbohydrate foods. Another reason is that when the diet lacks pro- 
tective foods there is not the same feeling of hunger as when energy- 
yielding foods are lacking. A shortage of protective food in the diet 
may not cause clear signs of illness, but people living on such badly- 
balanced diets exist only on the borderline of good health and never 
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reach that physical апа mental* well-being which is necessary to the 
enjoyment of full health with an active mind and a vigorous body. 
When the diet lacks sufficient energy-yielding food, one feels 
hungry and tries to eat more food to satisfy the hungry feeling. Lack 
of protective food, on the other hand, does not cause obvious hunger 
but results in general tiredness and a lessened capacity* for mental 


VITAMIN B: ANTI BERI-BERI; FOUND IN‘ 
YEAST (MARMITE). NUTS. PULSES. 
HUSK AND GERM OF CEREALS. 
EGG YOLK. HARD ROE, LIVER. 


vi "A. GROWTH PROMOTING 
AND ANTI- INFECTIVE; FOUND IN?~ 


FISH ROE. EGG YOLK. 
UTTER AND MILK (VARIABLE). 

GREEN VEGETABLES. А 

CARROTS AND TOMATOES, 


BODY BUILDING-GROWTH REPLACEMENTS- 

4 HEAT PRODUCTION. GOOD:-MEAT. MILK. 
CHEESE, EGGS. FISH. POOR!-VEGETABLE PROTEINS. 
u. 
FATS. 


SUPPLY HEAT AND ENERGY - FATS OF MEAT 


(MUTTON, BEEF, ETC.) FISH, MILK AND ITS PRODUCTS. 


ША 
CARBOHYDRATES. 


SUPPLY ENERGY AND ASSIST IN THE COMBUSTION OF FATS- 
PARCHES:-(CEREALS, TUBERS, SEEDS, GRAINS) SUGARS? (CANE, BEE T €/GRAPE SUGAR.) 


ММ. 

ROUGHAGE. 
INDIGESTIBLE FIBRES OF VEGETABLES AND FRUITS- 
PROMOTION OF ACTIVITY OF THE LARGE BOWEL. 


У. 
SALTS. 
MANY SALTS(THE COMMONER BEING THOSE OF 
CALCIUM, PHOSPHORUS, SODIUM, IRON, IODINE POTASSIUM 
AND CHLORINE.) ARE REQUIRED. 

NORMALLY SUFFICIENT IN AMIXED DIET. 


VITAMIN “О”своуутн 
PROMOTING AND ANTI-RICKETS; 
FOUND IN:- FISH LIVER OILS. LIVER 
De өн, BIRDS, AND MAMMALS. FISH 
SOE БАО YOLK. BUTTER (VARIABLE). 


zu 
VITAMIN C ANTI-SCURVY; 
FOUND IN:- ORANGES. LEMONS. GRAPE 
FRUIT. RAW GREEN VEGETABLES. TOMATOES. 
GERMINATED PULSES. 

“POTATOES AND ONIONS (SMALL. BUT 
CONSTANT). 


Fic. 3.—‘A square meal’ 


and physical activity. These effects of shortage of protective food are 
not so easily recognized as the hunger that results from lack of 
energy-yielding foods, hence the need for intelligent planning of 
balanced diets. Fig. 3 shows, diagrammatically, the essential con- 
stituents of a balanced diet and the common foodstuffs that will 
supply these essentials. The table on p. 160 shows, in quantitative 
form, how everyday food needs can be met. ; 
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With the knowledge gained so far, you should now be able to 
judge for yourself the extravagant* claims made in advertisements of 


patent* medicines and foodstuffs which are said to do wonderful 
things for your health and strength. Uneducated people often waste 
a lot of money because, not having the necessary knowledge and : 


outlook to check such claims, t 
print. 


hey believe any statement made in 


> SOME IMPORTANT FOODSTUFFS 


Milk 


The only single foodstuff that contains all the essentials of a good 
diet is milk. It contains a soluble carbohydrate (milk-sugar, or 
lactose), a substance found in no other natural food. The proteins 


of milk (e.g. casein) have the 


highest food-value of all proteins 


because they supply the amino-acids most needed for growth in the 


» young and for repair in the adult. Milk-proteins, eaten together with 
cereals, improve the nutritive value of the ‘poor’ cereal-proteins. 


Milk-fat is present in the form of 
э fats of low melting-point, provi 


an emulsion (see Bk. IV) of different 
ding the most easily digested kind 


of fat known to science. Milk is also particularly rich in mineral salts, 
especially in the calcium salts and phosphates necessary for building 
bone. Milk contains nearly all the essential vitamins, but the maxi- 
mum amount of these is only found in the milk of dairy* animals 
fed on fresh, green herbage and exposed to sunlight. Vitamin (S 
however, is present in very small quantity, and as this vitamin may 
- be destroyed by heating it is necessary to get it from another source, 


e.g. fresh fruit. 
Milk forms a complete food 


for the young of mammals during 


their early life, and every different mammal produces a different kind 


of milk (containing different proportions of the above constituents— 
see Fig. 4) which forms a perfectly balanced food for its own young. 
After the earliest stages, however, solid food is necessary in addition 


to liquid milk. 
Unfortunately, little or no mil 


k is included in most tropical diets, 


and there are only a few tropical countries where milk-production 
from cows, buffaloes, sheep, goats, ог camels is a profitable business. 
Unfortunately, also, milk may be either the most valuable or the 
most*dangerous of foods, since it is so easily contaminated with 


disease organisms between the time it leaves the dairy animal and 
the time it is used for food (even when the animal that supplies the 
milk is perfectly healthy—which is not always the case). Badly 
neglected milk may contain more bacteria than sewage,* and may 
` carry tuberculosis, typhoid fever, and diphtheria. In fact, a town’s 
milk supply often needs more careful watching than its water supply. 
Hence the importance of making sure that the daily household 
supply comes from healthy animals, cleanly milked by healthy people, 
and that it is supplied in clean, covered containers. 

The ‘purity’ of milk depends very largely on the precautions taken’ 
during milking, for it is while the animal is being milked that con- 
tamination most easily takes place. The following precautions are 
necessary: (а) the hind-quarters, udder,* and teats* must first be 
cleansed, (b) the milker must have clean, dry hands before beginning 
to milk and must keep them clean and dry while milking, (c) the 
vessels in which the milk is collected must be clean, and (4) milking 
must be done in a good light. 

Milk, as it comes from the udder, is at the most favourable tem- 
perature for the growth and multiplication „of bacteria. In modern 


dairies, therefore, the milk is usually cooled down as soon as possible ' 


(to not more than 50? F.) so as to check the multiplication of germs 
(without, however, killing those already present) To kill harmful 
germs (particularly those of tuberculosis) milk may be pasteurized 
by heating it to not less than 142? F. and keeping it at this tempera- 
ture for not less than 30 minutes. The pasteurized milk is then cooled 
very quickly to not more than 50? F. If milk is boiled (at 212? Е.), 


harmful germs are killed, but the food-value of the boiled milk is ° 


lower than that of pasteurized milk. 

In many tropical countries it is so difficult to get a daily supply of 
fresh, clean milk from healthy dairy cattle that imported, preserved 
milk has to take the place of fresh milk as a protective food. Milk is 
preserved commercially in two main ways: (a) as evaporated or 
condensed milk, containing all the constituents of fresh milk, and 
(b) as dried milk. Evaporated milk is simply milk from which about 
half the water has been removed by evaporation. Diluted with the 
proper amount of water, evaporated milk forms a good substitute 
for fresh milk and can even be used as an artificial food for babies. 
It does not keep long, however, once the can is opened. Condensed 
milk is milk from which most of the water has been removed and to 
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Fic. 4.—Comparative milk values 


MATTER 


which cane-sugar has been added; it is not the best form of preserved 
milk for feeding babies, being liable* to cause boils* and looseness of 
the bowels.* Dried whole milk is whole milk from which all the water 
has been removed and this is one of the best forms of preserved milk. 
It is clean, it keeps well, and it is easily prepared for domestic uses. 
Dried whole milk is the best artificial food for babies. Dried skim milk 
(or dried separated milk) is made from ‘skimmed’ or ‘separated’ milk, 
i.e. milk from which the fat (or cream) has been removed by skimming 
or mechanical separation. Hence it lacks fat and fat-soluble vitamins | 
(A and D). Dried skim milk is the cheapest form of preserved milk ` 
and as it is such a rich source of proteins, calcium and phosphorus 
compounds, and vitamin B, it provides a valuable addition to most 
tropical diets, e.g. it supplies almost everything that is missing from 
the usual rice-eater's diet. Dried skim milk is sometimes mixed with 
one volume of buffalo milk (of very high fat content) and one volume 
of water, thus doubling the existing milk supply in some areas. 


(N.B. Babies should never be fed entirely on dried skim milk, because ° 


vitamins A and D are removed along with the milk-fat when the milk 
is skimmed; the addition of egg-yolk,* however, will replace the 
missing vitamins and fat.) 

Cheese, which contains milk-protein and milk-fat, has many of the 
valuable food properties of milk and makes a good substitute for meat. 


Eggs 

Eggs are a very valuable foodstuff, being particularly rich in protein 
(mainly in the egg-white) and fat (mainly in the yolk), besides con- 
taining mineral salts and vitamins (A, B, D, and E—but not C). 
Hence eggs, eaten with carbohydrate foodstuffs, can supply a com- 
plete, properly balanced meal. Eggs make an excellent substitute 
for meat. 

Egg-white contains four first-class proteins which supply all the 
essential amino-acids. Egg-yolk contains valuable quantities of 
vitamin B (in addition to vitamins A and D); it is about 30 per cent. 
fat and it also contains two first-class proteins, in addition to numer- 
ous mineral salts (including large quantities of iron in a form which 
is easily absorbed). Eggs and milk make a very good food-combina- 
tion, since the deficiency of vitamin D and iron in milk can be made 
up from eggs. Eggs, on the other hand, lack calcium salts, which are 
plentiful in milk. 
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By keeping a few hens, fed mainly on waste foodstuffs, many 
families could provide themselves with a very valuable addition to 
their diet. 


Fish 2 

In many tropical countries, fish is the only animal protein which can 
be had at reasonable cost. Unfortunately, little has yet been done to 
make full use of the enormous* wealth of protein food available in 
tropical seas, but several countries are now beginning to improve 
"their methods of catching and marketing fish. 

Fish is a very valuable foodstuff, supplying first-class protein to 
the diet. We have seen that fish-livers and ‘fat’ fishes are also very 
rich in vitamin A; sea-fish also supply iodine. Hence fish is a very 
suitable addition to diets consisting mainly of rice or other grains. 
The food-value of fish is greatest when it is fresh. Unfortunately, 
however, fish-flesh decomposes rapidly, particularly at high tempera- 
tures, and in many tropical areas dried fish is all that can be had. 
Cold storage is the best method of preserving fish, but it is an ex- 
pensive method, used mainly in large towns. The commonest method 
of preserving fish is by drying, either in the sun or by hot smoke, but 
this usually destroys vitamins A and D. Another method is by using 
common salt, either by salting and drying, or by ‘pickling’* the fish 
in strong salt solution or brine. 


Legumes 

The seeds of many leguminous (pod-bearing) plants are valuable 
foodstuffs, because they supply vegetable proteins that are of high 
food-value when eaten with animal proteins or when added to a diet 
consisting mainly of rice or other grains. When eaten together, peas 
and rice, grams and rice, peas and maize, are of greater food-value 
than when eaten separately. Maize, millet, and soya-bean is one of 
the best combinations of this kind. 

The soya-bean is a very important leguminous foodstuff since it 
contains a high proportion of good protein and fat; it is also rich in 
calcium compounds. We have seen (p. 19) that germinated soya- 
beans are rich in vitamin C. When cooked whole, soya-beans are 
difficult to digest, hence they are usually ‘processed’ to produce 
more readily digestible products, e.g. soya-bean flour, soya-bean 
‘milk’, and soya-bean ‘curd’.* Soya-bean ‘milk’ is readily digestible 
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and has a high food-value corresponding to about 80 рег cent. of 
that of good cows’ milk. The paste* left after separating the ‘milk’ 
can be used for other food preparations. With the addition of 
calcium sulphate, common salt, egg-yolk, and invert sugar (see 
Bk. IV), soya-bean milk forms a good substitute for animal milk and 
can even be used as a complete food for babies. ` 

Other legumes of high food-value are ground-nuts (rich in protein, 
fat, and vitamin B,), lentils, cow-peas, pigeon-peas, lima-beans, 
dolichos-beans, French beans, long beans, and grams. 


Green leafy vegetables and fruits 

Fresh fruits and green leafy vegetables are needed to supply ‘pro- 
tective’ vitamins and mineral salts. Fresh green vegetables, eaten 
raw (e.g. in the form of salads*), are a good source of vitamin C 
(ascorbic acid). In many tropical countries, however, great caution 
is necessary before raw, uncooked vegetables are eaten owing to the 
danger of intestinal disease. Leafy vegetables bought in the market 
or from a hawker* have sometimes been grown under insanitary 
conditions (e.g. in soil manured* with raw, human excreta*) and 
they are often allowed to lie on dirty surfaces and to be handled by 
dirty hands. Vegetables from such sources are safer after cooking; 
it is dangerous to eat them raw. The safest source of supply for your 
green salad vegetables is your own garden; failing this, get them from 
a known safe source, e.g. a Government or municipal* market 
garden, where they are grown under proper conditions, strictly super- 
' vised.* In any case, vegetables that are to be eaten raw should be 
well washed in clean water before they are eaten. 

If you cannot be sure of the cleanliness of your local supply of 
green vegetables, it is safer to get your vitamin C from fresh fruits 
(the edible* part of which is less liable to contamination since it is 
usually protected by a skin). Fruits with damaged or broken skins 
· Should be regarded with strong suspicion. Fruits of good ‘protective’ 
value are the citrus fruits (e.g. oranges, lemons, limes, pumeloes, 
grape-fruit), tomatoes, papayas, pineapples, guavas, mangoes, and 
chillies. : 

When green leafy vegetables are being cooked, remember that 
vitamin C is easily destroyed by bad cooking. Also remember that 
the cooking-water contains valuable mineral salts and vitamins; it 
should therefore be used and not thrown away. The following rules 
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should be observed: (i) Use green leafy vegetables as fresh as possible; 
if you grow your own (the best way) do not gather them until just 
before you are ready to cook them. (ii) Wash vegetables thoroughly 
(but do not soak them for a long time) before cooking. (iii) Use only 
just enough cooking-water to prevent burning. (iv) Add about one 
tea-spoonful of common salt to every pound of vegetables (but do 
not add any soda). (v) Keep the lid on the cooking-vessel (so that 
the vegetables are ‘steamed’ rather than ‘stewed’).* (vi) Boil green 
leafy vegetables for 10-15 minutes only. (vii) Drain off any excess 


‘liquid and use it for making soup or gravy.* (viii) Eat the cooked 


vegetables as soon as possible. (There is a very good reason under- 
lying every one of these eight rules; can you think of one in each 
case?) 


Sugar 

Refined white sugar supplies nothing but energy; it has no protective 
value and should be used only in moderation. It is better (and 
cheapef) to use starch as your main source of energy rather than eat 
too much sugar. In the £ood-canal, the conversion of insoluble starch 


* into soluble simple sugars is relatively slow, hence after a meal of 


mainly starchy food absorption of sugar from the small intestine goes 
on slowly and steadily without overloading the liver (which, you 
will remember, regulates the amount of sugar entering the blood- 
stream). Sweet foods, however, contain soluble sugar that is digested 
and absorbed very quickly, so that a lot of sugar reaches the liver 
in a short space of time. Under normal conditions, a steady supply 
of sugar to the liver is better than a sudden rush. Under abnormal 
conditions, however, e.g. when the blood-sugar is too low owing to 
lack of food or over-exertion, eating sugar will soon put things right. 
In fact, the simplest remedy for feeling faint is sugar, e.g. sweetened 
coffee or sweetened fruit-juice, because this is the quickest way of 
increasing the amount of glucose in the blood-stream. Sugar and 
sweet foods, therefore, provide a useful ‘pick-me-up’, but starchy 
foods are more satisfying and more satisfactory as a general rule. 
Over-sweetened starchy foods, also, often cause fermentation* and 
‘wind’ in the food-canal. 

Unrefined sweetening agents like molasses and brown sugar are of 
greater food-value than refined white sugar because their protective 
‘impurities’ have not been removed. Molasses and brown sugar, for 
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example, contain some mineral salts (particularly iron compounds) 
and they may also supply vitamins of the B group. 


COOKING 


Most of our food is not eaten raw, but is first cooked. Cooking makes 
. the food more appetizing,* thus indirectly helping digestion by 
stimulating* the flow of digestive juices, e.g. we notice an increased 
flow of saliva when appetizing food is seen or smelt. 

When meat is properly cooked, the tough bundles of muscle- 
fibres are split up so that cooked meat is easier to chew* with the 
teeth and is more readily acted upon by the digestive juices in the 
food-canal. 

When vegetables are cooked, the plant-cells are burst open so that 
the digestive juices in the food-canal can act on the cell-contents 


more readily. At the same time, the.starch-grains inside the cells are 


also burst open so that the starch is more readily digested. 

_Properly cooked bread and pastry* is porous and spongy;* hence, 
when it is eaten, the digestive juices can act on the porous food much 
more readily than if it were in dense,* solid lumps. The particles of 
flour are separated from one another by the expansion of air, carbon 
dioxide, and steam. When flour and water are mixed together by 
kneading* with the hands, air is trapped in the sticky dough.* When 
the dough is heated, these bubbles of air expand and make the bread 
porous. Some of the water in the dough, too, forms bubbles of steam, 
thus producing the same effect as the bubbles of air. It is usual, how- 
ever, to set free carbon dioxide in the dough before or during baking 
by using either yeast or baking-powder (a mixture of sodium bicar- 
bonate with a weak acid). The bubbles of carbon dioxide that are 
formed cannot escape from the sticky dough and, during baking, 
they expand and force apart the particles of dough. 

Another important result of cooking food is that the high tem- 
perature used kills disease organisms and parasites* that may be 
present in the raw food. Cooking makes meat and fish more attrac- 
tive and should also make them more digestible, but it has, in 
addition, the very important effect of killing disease organisms, 
e.g. bacteria and parasitic worms. Cooked meat will keep longer 
than uncooked meat. Fish decays very rapidly in a hot climate and 
should always be cooked as soon as possible. Shell-fish decompose 
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particularly quickly and very often carry disease organisms, so they 
should only be bought alive, to ensure freshness, and should then be 
cooked very thoroughly. 


Food hygiene 

Itis most important that food should be stored, prepared, served, and 
eaten in a clean and hygienic way. The kitchen should be the cleanest 
place in the home; it should be well lighted, so that dirt and insects 
are easily seen and removed. The floor should be of smoothly-finished 
waterproof material so that it can be swept clean and washed easily. 
Table-tops and other working-surfaces should be kept clean by fre- 
quent scrubbing* with soap and water. A rat-proof and fly-proof 
store-room or store-cupboard (*meat-safe") should be available for 
storing food. The wash-place (or ‘sink’) should be well drained and 
easily cleaned. Those handling and preparing other people's food 
should be scrupulously* clean in their persons and in their habits; 
dirty hands (and dirty finger-nails) are dangerous if they come in con- 
tact with food. Cooking vessels need very careful cleaning with soap 
and water (not just dryesand or ashes) to ensure that no food is left 
sticking on them to decay and to feed bacteria. Chipped* or cracked 
vessels may be dangerous because of disease germs inside small open- 
ings where they cannot be washed away. Table-ware* should be 
washed in hot soapy water and then rinsed* in clean water before 
being placed on a draining-stand to dry. This is better than wiping 
with a cloth, because unless the cloth is perfectly clean it does more 
harm than good. A dirty ‘dish-cloth’ or kitchen-towel is а paradise* 
for bacteria and contaminates everything it-wipes. Remember that 
although things may ‘look clean’ you cannot see disease germs with- 
out a microscope. 

Notice that the important factor is always cleanliness—with clean 
hands, clean food, clean water, and clean surroundings we can avoid 
most of the diseases that enter the body by way of the mouth. In 
practice, the best aids to cleanliness are soap and hot water. 
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Fic. 5.—Тһе Digestive 
System (diagrammatic) 


A-—Salivary glands. B—Throat 
(pharynx). C—Epiglottis: D— 
Gullet (oesophagus). E—Upper 
end of stomach. F—Pylorus. 
9С--Раг! of liver. H—Bile and 
pancreatic ducts, I—Gall blad- 
der. J—Pancreas. K—Small 
intestine. L— Large intestine. 
M—Rectum. N—Canal to anus. 
P— Appendix. S—Spleen (not 
concerned with digestion) 
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HYGIENE OF THE ALIMENTARY SYSTEM 


DISORDERS OF THE DIGESTIVE SYSTEM 


"Now that we know something of food and nutrition we can consider 
some of the ways in which the digestive organs may be disturbed 
during the digestion of food. 

In the first place, it is very important to chew solid food thor- 
oughly, particularly starchy food. The enzyme ptyalin, in the saliva, 
begins the digestion of starch while it is in the mouth and its action 
continues for some time after the food has reached the stomach. But 
if lumps of starchy food are swallowed without being chewed, their 
digestion by ptyalin will stop before the lumps are sufficiently reduced 
in size to pass through the pylorus into the duodenum. Hence the 
lumps of starchy food stay too long in the stomach, causing dis- 
comfort and sourness. 

An ordinary meal is digested and passed on by the stomach in 
about four hours, hence a space of five or six hours between meals 
enables the stomach to complete its work and have a short rest before 
dealing with the next meal. Hence, eating too much, eating too fre- 
quently, and eating at irregular intervals may overwork the stomach 
and cause digestive disturbance. One simple remedy for this is to 
give the stomach a rest by not eating solid food for several hours 
and by washing out the stomach by drinking plenty of warm water. 

The commonest disorder of the digestive system is constipation, 
when faeces remain too long in the rectum. Constipation may be 
caused by lack of muscular exercise (e.g. in office workers and others 
who sit down while working). Another cause is faulty diet, e.g. 
irregular meals, lack of roughage in the food, drinking insufficient 
water, inadequate chewing of food, lack of leafy vegetables and fresh 
fruits in the diet, and lack of vitamin B; all of these may lead to 
constipation. The movement of food through the intestine is brought 
about by peristalsis, i.e. by waves of muscle movements squeezing 
the Semi-liquid food along (Fig. 6). This action is much more efficient 


when the intestine is fairly full, hence it is better to have a few good 
meals with several hours between them, rather than frequent small 
-meals. This is one of the objections to the habit of eating between 
meals. Fibrous matter in the food (e.g. cellulose and fibres of fruits, 
green vegetables, and whole-grain cereals) absorbs liquid as it passes 
along the food-canal and so produces bulk,* which provides a natural 
remedy for constipation caused by sluggish* 
movements of the intestinal muscle-walls. A 
well-balanced diet should supply about 2 gm. 
of such indigestible fibre (or roughage) obtained ' 
in equal proportions from fruits, vegetables, 
and cereals. Drinking plenty of water (plain 
or flavoured) between meals also helps to pre- 
vent constipation, 

A regular daily evacuation* (or motion*) of 
faeces from the large intestine is one of the 
first essentials of good health. Irregularity in 
emptying the bowel is a common caüse of 
constipation, for if the urge to defaecate (i.e. 
discharge faeces) is neglected the muscular 
walls of the rectum relax and the urge dis- 
appears..If the walls of the rectum are kept 
stretched in this way the muscles lose some of 
their power to contract and although a small 
quantity of faeces may be passed the rectum is 
not properly emptied at each motion. By using 
the latrine at the same time each day (preferably 
in the early morning) it is possible to establish 
a regular habit of emptying the bowel quickly, 
completely, and without strain. Muscular ex- 
. ercise helps to maintain regular and healthy 
working of the bowels by strengthening the muscular body-wall of 
the abdomen and thus keeping the digestive organs in their proper 
place in the belly-cavity. 

To sum up, constipation may be avoided (a) by taking regular 
meals with plenty of fruit, green vegetables and whole-grain cereals, 
to supply ‘roughage’, (b) by taking regular exercise, (с) by drinking 
plenty of water between meals, (4) by making sure that the diet sup- 
plies sufficient vitamin B, (see also p. 14), and (e) by encouraging a 
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Fic. 6.—How food is 
squeezed along the 
food-canal 


regular habit of evacuating the contents of the large intestine at the 
same time each day. 

. The frequent use of laxatives (or ‘loosening’ medicines) is one of 
the commonest causes of habitual constipation, and they should only 
be used if prescribed* by a doctor. Under no circumstances should 
an active laxative (or purgative) be given to anyone suffering from 
any sharp pain in the abdomen. In such cases there is always a 
danger that a strong purgative may burst the bowel and thus cause 
infection of the peritoneum (peritonitis), often with fatal* results. 

Even when all the digestive organs are healthy and in good work- 
ing order, the digestive process may be upset by external factors, 
e.g. when a person is over-tired, frightened, or angry, the digestive 
juices do not flow freely, and indigestion may result if food is eaten 
by anyone in such a disturbed state. Conversely, a good appetite, 
pleasant company and happy surroundings, and the sight and smell 
of attractive food encourage the flow of saliva and other digestive 
juices necessary for good digestion. А 


PARASITES ОЕ THE FOOD-CANAL 


Intestinal worms 

In tropical countries there are several kinds of worms which may 
enter the human food-canal and live as parasites in the intestine; in 
fact very few people are entirely free from such worms, which feed 
on the digested, semi-liquid food in their host’s* bowel. Such intestinal 
worms interfere with the absorption of food, particularly in babies 
and young children, causing a great deal of sickness and even death 
in many tropical countries, where more than 90 per cent. of the 
population may be infected with these parasitic worms. In fact, this 
is one of the main causes of ‘backwardness’ among individuals and 
communities in some ‘under-developed’ countries. 

Infection is carried by contaminated food and water, and by dirty 
hands and food-vessels, so we can guard against becoming infected 
with worms (a) by boiling any suspicious drinking-water, (b) by not 
walking barefoot on mud or in dirty water, (c) by not bathing in 
dirty water, (4) by thoroughly cooking meat and vegetables, (е) by 
carefully washing raw fruit before eating it, avoiding any fruit whose 
skin is broken, and most important of all, (/) by improved sanita- 
tion* (e.g. proper latrines) and cleanly habits. 
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Round-worms 

The female round-worm (see Fig. 7) lays thousands of eggs, which 
may remain alive in damp soil for over a year. Fruit and vegetables 
often become dirty with soil containing round-worm eggs. If such 
fruit and vegetables are eaten raw without first being washed clean, 
then the eggs enter the food-canal and hatch out into round-worm 
larvae* in the upper part of the small intestine. These larvae bore 
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HOOK-WORMS(ENLARGED GUINEA-WORM (NATURAL SIZE) AND 
AND NATURAL SIZE) CYCLOPS (ENLARGED) 
Fic. 7.—Internal parasites of Man 
female 4 male 


their way through the wall of the intestine and reach the portal vein, 
which carries blood to the liver. They are carried first to the liver 
and then to the lungs by the blood-stream. The round-worm larva 
then bores through into an air-sac and is coughed up the wind- 
pipe to the throat, down which it is swallowed for a second time to 
spend its adult stages in the small intestine. Adult round-worms 
may grow to a léngth of 20-40 cm., as big as earth-worms, absorbing 
digested food from their host. Round-worms are easily killed and 
can be removed by a doctor with the aid of drugs. i 
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Round-worm larvae cause serious irritation* to the stomach, small 
intestine, and lungs, resulting in indigestion, constipation, and faulty 
absorption of food. The intestinal walls are weakened and the 
abdomen swells (pot-belly), the patient fails to grow and gain weight. 
Children with Worms very often have running noses. The stomach 
irritation sometimes causes a child to eat dirt and thus become fur- 
ther infected. All these factors cause stupidity and laziness in a child 
of good natural intelligence. Parents and teachers, therefore, should 
be always on the look-out for signs of worm-infection in children, 
"and in suspected cases a small sample of the child's faeces should be 
sent to a hospital or clinic* for examination under the microscope. 
If worm eggs are seen in the faeces (or ‘stool’) then proper medical 
treatment can be given to remove worms and their eggs from the 
infected person. 

Drugs will remove worms from the body but will not prevent in- 
fection. Prevention of worm-infection (and other ‘filth-diseases’) is 
mainly a matter of improved housing and proper sanitation, e.g. by 
the prdvision of proper latrines. Health education is also necessary 
to encourage healthy habits and practices, e.g. washing the hands 
(a) after using the latrine, and (5) before taking food. Improved 
nutrition alone will not solve the worm-problem, since the intestinal 
worms feed on their host's food and irritate his food-canal so that 
it does not absorb food properly. 


Thread-worms and whip-worms 

Thread-worms do not multiply inside the intestine, but the female 
worm crawls out of the anus and lays thousands of eggs in the sur- 
rounding skin. This produces severe itching,* which often leads to 
scratching, so that eggs get under the finger-nails and may be con- 
veyed to the mouth. In this way more parasites are introduced into 
the food-canal. An itching nose also is a common sign of thread- 
worm infection. 

Whip-worm eggs pass out with the faeces, and when such faeces 
are allowed to lie about on the ground and become dry, the tiny eggs 
are blown by the wind and may infect foodstuffs (see Fig. 7). 

Proper medical treatment is necessary to remove thread-worms 
and whip-worms from the body. 

Hook-worms (ih 


The"most dangerous intestinal worm is the hook-worm, common in 
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all warm countries (see Fig. 7). Hook-worms attach themselves to 
the wall of the intestine and suck blood, thus gradually weakening 
their host (see Fig. 8). 

_ _ If there are a lot of hook-worms present in a man's intestine, and 
if no treatment is given, he becomes weaker and weaker and may dic. 
The hook-worms lay eggs which pass out with the faeces, and if the 
eggs find their way into damp, warm earth they hatch out into tiny 
hook-worms. 


GUT OF WORM 


Fic, 8.—Head of hook-worm attached to wall of human intestine 
(diagrammatic and highly magnified) 


These young hook-worms enter the intestine by a roundabout 
path. If a man walks barefoot on infected soil the tiny hook-worms 
enter the skin and make their way into the /ymph-vessels, whence 
- they are carried to the main blood-stream. As the blood flows 
_ through the capillaries of the lungs, the tiny hook-worms bore their 
. Way through into the air-sacs and are coughed up from the air- 

БОГТ у denas нот sod pass through the stomach 
the intestine, where they attach themselves and suck blood 
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from their host and mate, thus reproducing themselves and com- - 
pleting the life-cycle. A single hook-worm can remove f. 
blood per day, and as infection by a thousand worms ne 
common, a heayily infected man may lose several pints of blood — 


per day. 4: ty 
People harbouring* large numbers of hook-worms seem always — 
tired and lazy; actually they are sick and need Fortun- — 


ately, it is not difficult for a doctor to remove all the hook-worms - 
from a man's intestine by a few doses of medicine, and re-infection 
бап be prevented (a) by not ore ا او‎ (b) by the dise - 
posal of faeces (so as not to infect the soil or water), and o бин 
fully washing the hands and feet soon after they have been in contact 
with the soil. 


Tape-worms 
A tape-worm looks like a piece of jointed white ribbon or tape,* and 
* may grow to a length of several feet (see Fig. 9). The ‘head "attaches 
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itself to the wall of the intestine and the worm absorbs food 


through its large surface as it floats in its host's intestine, from 
the other free end of the tape-worm, full of embryos,* break off 
from time to time and pass out with the faeces. If a pig swallows an _ 
embryo, it borcs its way through the wall of this animal's intestine 


and enters its muscles, developing into a ‘bladder-worm’. (This name 
refer? to its shape and does — that it lives in the host's 


bladder.) If a man eats raw or under-cooked meat infected in this 
way, the bladder worms attach themselves to the wall of his intestine 
and develop into tape-worms, thus completing the life-cycle. In 
civilized countries meat and fish are examined by Health Inspectors 
before being offered for sale, and if they cóntain worms they are 
condemned and destroyed. In any case, if the meat is thoroughly 
cooked, such parasites will be killed. 


Guinea-worms 

This parasite is common in some parts of Africa and India. The adult 
female guinea-worm (which may grow to a length of several feet) 
lies just beneath the skin, usually in the legs and feet, where it can 
be either seen or felt under the skin (see Fig. 7). The female worm 
then passes out a milky liquid containing enormous numbers of 
embryo worms, usually forming a white blister* on the skin. These 
embryos escape into water (usually while bathing), and if they enter 
the body-cavity of their intermediate* host—Cyclops (a small fresh- 
water flea)—they grow to a length of about 1 mm. in 4-6 weeks. If 
water containing infected water-fleas is swallowed by Man, the 
young guinea-worms are set free in the stomach and bore through 
the wall of the food-canal to complete their development in the 
human tissues. The female parasite only comes to the surface of the 
body in order to pass out the embryo worms. When a female guinea 

worm appears under the skin, it should be removed in a hospital or 
dispensary* and not by self-treatment. Guinea-worm infection can 
be prevented by boiling or filtering the drinking-water to kill or 
remove the intermediate host— Cyclops. Public water supplies should 
also be protected from infection by guinea-worm patients. 


INTESTINAL DISEASES 


Dysentery, typhoid, and cholera are infectious intestinal diseases of 
the filth*-borne type, because the organisms which cause these 
diseases enter the mouth along with food arid water which have been 
contaminated by human filth. In fact, they are *anus-to-mouth infec- 
tions’ because these organisms do not exist outside the body except 
in material fairly recently contaminated by faeces from an infected 
person. So remember that every case of these intestinal diseases is 
caused by that person swallowing excreta. These diseases were 
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formerly called ‘water-borne diseases’, because in-the days before 
careful attention was given to public water supplies, infected drink- 
ing-water was the cause of serious outbreaks of these diseases. 
House-flies often act as carriers of 4 and feedin 
on infected facies and carrying the aeg ысы f 
The germs may be carried sticking to the hairy legs of the fly (see 
Fig. 10) and also in its food-canal, where they can live for several 
days, being passed out either in the fly's faeces or in its vomit,* since 


,before a fly takes in its food it softens it by vomiting the contents 
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Fia, 10.—Section through house-fly (diagrammatic and hi 


of its crop.* An average house-fly carries over a million bacteria 
(though not all harmful ones). It is therefore most im t to 
protect all food from flies and also, by the sanitary барон ot titan, 
to stop flies from breeding (see p. 147). 


Dysentery 

Dysentery is a disease of the large intestine caused by dysentery 
bacteria (bacterial dysentery) or by an ism larger than bacteria 
—the dysentery amoeba (causing а dysentery), Motions bo- 
come frequent and the faeces become watery and mixed with blood 
and mucus. There is often severe pain in the abdomen. Microscopic 
examination of the stool is necessary to identify the cause of the 
disease, and carly medical treatment should be sought. In the mean- 
time, no solid food should be taken but plenty of liquid (to make up 
for all the water lost in the stool), e.g. weak tea (hot or cold), псе- 
water, barley-water, Marmite in water, or beef-tea or chicken-tea. 
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The organisms causing dysentery are passed out along with the 
patient’s faeces, hence the only effective way of stopping the spread 
of the disease is the proper disposal of infected faeces, so that water 
supplies and foodstuffs are not infected (and so that flies cannot get 
at faeces). 

Dysentery usually comes from one’s own home or from one’s 
immediate community, so one usually knows of nearby cases and 
can take special precautions, being particularly careful to drink only 
boiled water and milk, to cook all vegetables, to wash carefully any 
fruit which is to be eaten raw and to protect food from flies and 
cockroaches. (№. В. It is particularly important that no one suffering 
from the slightest persistent* looseness of the bowels, or recovering 
from this disorder, should be allowed to handle other people’s food 
or food-vessels.) People are sometimes infected with dysentery organ- 
isms without feeling unwell, and if such ‘healthy carriers’ are dirty 
in their habits, and especially if they handle food supplies, they may 
be very dangerous to others. Amoebic dysentery is particularly 
dangerous from this point of view because the patient may have the 
dysentery amoeba in his bowel for a long tirze without knowing it. 


Typhoid fever 


Typhoid fever and the less dangerous para-typhoid fever are both 
diseases of the small intestine. In typhoid fever, sores are formed in 


Fic. 11.—Typhoid bacteria (highly magnified) 
Copyright, by permission of Burroughs Wellcome & Co. 
А (The Wellcome Foundation Ltd.) 
the intestine, and the great danger is that a sore may burst and make 
a hole in the wall of the intestine, causing death. Hence the patient 
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must not be given any solid food until he has recovered from the - 
disease. New drugs have revolutionized* the treatment of typhoid 
and the sooner a fever-patient is examined by a doctor the better. 

Typhoid bacteria (see Fig. 11) are present in the faeces and some- 
times in the urine, saliva, or sweat of the patient, hence the greatest 
care must be taken in disposing of infected faeces and in washing 
the patient’s clothing and bed-clothes, so that the typhoid bacteria 
cannot get into food or drink. To avoid catching typhoid one should 

„drink only purified or boiled water and ensure that all foodstuffs 
(particularly milk) have been protected from dirt and insects. Living 
typhoid bacteria have been found on, or in, house-flies three weeks 
after the flies have been in contact with infected faeces (see Fig. 10). 

Typhoid and para-typhoid bacteria can live in ice, which should 
not be put into drinks unless it is known to be made from pure water. 

Another way in which typhoid can be spread is by the ‘healthy 
carrier’, the person who seems to be healthy although he carries 
typhoid germs in his bowel and may discharge them when Ifis bowels 
are opened. If such ‘healthy carriers’ are not discovered and pre- 
vented from handling feod as cooks, food-hawkers, ice-cream sellers, 
&c., and if they do not wash their hands thoroughly after using the 
latrine, they may convey infected material to other people's food. 
Many typhoid epidemics (or sudden outbreaks) have been caused in 
this way, and public health authorities are always on the look-out 
for such carriers. When an epidemic breaks out, if one particular 
person is found to have been in contact with the food of all the 
patients, his stool is examined by the health authorities, and if this 
is found to contain typhoid bacteria, this person is not allowed to 
work in any food-handling business. 

Protection against typhoid fever is given by injecting* killed 
typhoid bacteria under the skin, in three doses, at intervals of about 
a week. This anti-typhoid inoculation is harmless and gives protec- 
tion against the disease for about a year. The most important factor 
in preventing outbreaks of typhoid fever is, however, proper sanita- 
tion and clean personal habits. 


Cholera 

Asiatic cholera is a very infectious intestinal disease and is perhaps 

the most terrible of all tropical diseases, for over 50 per cent. of those 

that’ get the disease die from it unless treated promptly. About two 
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days after infection, the patient has very frequent watery motions 
for a few hours; he then becomes unconscious and, in most cases, 
dies. In this way, the disease may kill hundreds of people in a few 
hours. 

With such a terrible disease, prevention is the most important thing, 
and as in the case of the other intestinal diseases, the only way of 
becoming infected is to swallow the disease organisms. In countries 
where cholera is common, it is nearly always spread in drinking- 
water, hence the first step towards preventing cholera is a pure public 
water supply. If the disease appears, the patients must be taken to an 
‘isolation hospital’ at once, so that proper treatment can be given; 
and care must be taken to destroy infected faeces and to disinfect 
everything used by the patient. At the same time healthy persons in 
the community must continue the usual boiling of all water and milk, 
the thorough cooking of all meat and vegetables, the protection of all 
foodstuffs and food utensils from insects, and the washing of hands 
in boiled water before handling any food. Cholera can be completely 
controlled by proper sanitation. 


APPENDICITIS 


Appendicitis is an inflammation! of the appendix, the small, blind- 
ended tube (about the size of a finger) which opens out of the 
caecum, i.e. the beginning of the large intestine (see Fig. 12). In plant- 
eating mammals, the appendix is very large and plays an important 
part in digesting cellulose, but in Man it appears to be useless and 
even a source of danger, particularly to people who eat a lot of meat. 


1 Inflammation is a medical term which is often used in everyday life without 
any clear idea of its meaning. When any part of the body becomes hot, swollen, 
painful, and red, it is said to be inflamed. Such inflammation is usually a sign of 
bacterial infection, showing the natural protective action of the body in trying to 
get rid of the cause of the disturbance, to limit its action, and to repair any 
damage. For example, when the skin is broken and pus-forming bacteria enter 
a wound, there is an increased supply of blood to the damaged area of the skin, 
bringing more white blood-cells to deal with the invading bacteria. This increased 
supply of blood causes a local rise of temperature, redness and swelling in that 
part. The increased pressure on the sensitive nerve-endings in this part of the skin 
causes pain and tenderness. Inflammation itself is not a disease, but a sign of the 
body’s reaction to infection. This natural resistance often overcomes the invading 
organisms and their harmful products without outside help in the form of medical 
treatment. I : 
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Tenderness or pain in the lower part of the belly region, often on the 
right side, is a common sign of appendicitis, and in such cases it is 
most important not to take purging medicine, e.g. castor-oil or ‘salts’, 
because this produces violent movements of the intestine and may 
cause the inflanted appendix to burst, with very serious results. If 
belly-pains are frequent or lasting, a doctor should be consulted as 


LARGE INTESTINE 
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Bic. 12.—Human appendix 


soon as possible, before taking food or medicine, because self-treat- 

ment is responsible for many deaths through appendicitis. Early 

treatment (which sometimes involves removal of the diseased appen- 

dix by a surgeon*) will prevent many deaths through appendicitis. 

Appendicitis is not caused by swallowing small seeds when eating 

fruit. It is usually caused by the appendix becoming infected with е 
» pus-forming bacteria (see also p. 70). 
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HYGIENE OF THE RESPIRATORY SYSTEM 


In breathing, the blood is brought very close to the air in the lungs. 
It gives up carbon dioxide (and some water), which it brings from all 
parts of the body, and takes up oxygen, which it carries around the 
body to every cell. By lifting the ribs and flattening out the diaphragm 
the volume of the chest-cavity is increased and the pressure of the air 
in the lungs is lessened, so that the greater atmospheric pre 
outside forces air into the lungs. 

No one has to be taught to breathe, but it is sometimes necessary 
to learn how to keep the lungs in good working order, because under 
civilized conditions people who do no hard muscular work often use 
only a part of their lungs. If the lungs are only partly used day after 
day, they may become weakened and unable to work to their original 
full capacity. It is most important, therefore, that for a few minutes 
at least, every day, the lungs should be fully exercised. This can be 
done by daily deep breathing-exercises, workings the ribs and dia- 
phragm to their full extent, or better still, by active exercise, e.g. 
running, which makes one ‘out of breath’ and produces rapid, deep 
breathing. In this way regular and suitable exercise will enlarge the 
lungs and make them capable of harder work. It is clear that tight 
clothes and belts will discourage proper breathing movements. A bent 
posture* of the body when standing up or sitting down also restricts* 
the movement of the ribs and diaphragm and so hinders proper 
breathing. Measurement of ‘chest expansion’ shows whether the lungs 
are in good working order or not. This should be about three inches. 

The nose is specially adapted for cleaning, moistening, and warm- 
ing the air as it is breathed in, but the mouth has these safeguards 
less well developed. Hence by day and by night all ordinary breathing 
should be through the nose. 

The action of the nose in filtering out dust from the air during 
breathing is very important. Air always contains varying amounts of 
dust (living and non-living). The ‘non-living dust’ consists of tiny 
particles of earth and stone, bits of animal hair and dead skin, bits 
of fibres worn away from clothing, bits of plant parts, and particles 
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of soot* from the smoke of fires. Unless this dust is filtered out from 
the air as it is breathed in, there will be formed a coating of dirt lining 
the branching air-tubes and tiny air-sacs in the lungs, and the exchange 
of gases between the blood and the air will be hindered. The ‘living 
dust’ often contains some disease organisms, and in correct breathing 
these are usually trapped as they enter the nose. 

Diseases which can be carried by air and enter the body by way of 
the respiratory system are sore throat, the common cold, diphtheria, 
influenza, whooping-cough, measles, smallpox, chicken-pox, and con- 
sumption (i.e. tuberculosis of the lungs). 


THE IMPORTANCE OF FRESH, CLEAN AIR 


We have learnt the importance of good, clean food. plentiful supply 
of fresh, clean air is equally necessary. There is no difficulty about 
this among people that live open-air lives, but under the artificial 
conditions of civilization it is often necessary to take special care to 
ensure à plentiful supply of fresh air. We have seen that nearly all 
impurities in air are haranful, and that the most dangerous impurities 


> are the organisms which spread disease from one person to another. 
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Such diseases can only be spread if people breathe in air which has 
already been breathed out by a diseased person. 


Ventilation 

The first step towards preventing the spread of *airborne diseases' (i.e. 
diseases whose germs float in the air) is to ensure that air which has 
recently passed through one person's lungs is not re-breathed by 
someone else. This is ensured by proper ventilation, i.e. by changing 
the air frequently and thus reducing the risk of infection. 

In tropical countries, there need be little difficulty about getting 
plenty of fresh air. Buildings with open sides, or with plenty of doors 
and windows on two or three sides, allow fresh air to flow through 
from outside, and this natural ventilation is usually quite adequate 
in well-planned buildings. The ventilation of sleeping-rooms at night 
is just as important as that of rooms used in the daytime. Some people 
think that ‘night-air’ is unhealthy, so they close all their windows at 
night and sometimes even cover up their heads as well. This is quite 
wrong, and it is just as important to breathe fresh air at night as in 
the daytime, hence windows of sleeping-rooms should be kept open. 

47 


(The use of bars, or ‘expanded metal’, will prevent thieves from 
entering.) 

In tropical countries, artificial ventilation is usually only necessary 
in large halls, e.g. cinemas, that are crowded with people. Under such 
conditions, electric fans have to be used. These should be arranged so 
as to blow in fresh air or to draw out breathed air. When artificial 
ventilation is used, there should be a supply of at least 1,000 cubic feet 
of fresh air per hour for each person in the room, but two or three 
times this amount is better. 


The cooling effect of ventilation 
We have seen that one important reason for ventilation is the need to 
reduce the danger of spreading infection by airborne diseases. 

Another very important reason for ventilation is connected with 
the physical condition of the air—its humidity,* its temperature, and 
its movement. It was formerly thought that a badly-ventilated room 
feels uncomfortable because the breathed air contains less oxygen 
and more carbon dioxide than fresh air. Experiments havé shown 
that this explanation is wrong; even the worst-ventilated rooms never 
contain sufficient carbon dioxide to do any harm. If you entered a 
room containing only 13 per cent. oxygen (as against 21 per cent. 
oxygen out-of-doors) you would not notice the difference; in fact so 
long as the air inside a room contains more than 10 per cent. oxygen 
a man feels much the same as in the fresh air outside. So lack of 
oxygen is not responsible for the discomfort one feels through lack of 
ventilation. A crowded and badly-ventilated room feels uncomfort- 
able because (a) the temperature of the air is too high, (Б) there is too ` 
much water vapour in the air, and (c) the air is not in motion. In the 
tropics, the main aim of ventilation is to keep the air moving, since the 
main effect of bad ventilation on bodily comfort is due to lack of cooling 
power by the air. 

Man is a ‘warm-blooded’ or ‘constant-temperature’ animal, and 
the body-temperature is regulated mainly by the loss of excess heat 
from the skin. (Roughly 75 per cent. of the heat produced in the body 
is given out by way of the skin.) Some of this excess heat is got rid 
of by conduction, convection, and radiation, the capillary* blood- 
vessels in the skin being flooded with blood when the body-tempera- 
ture rises under warm outside conditions (see also p. 54). The most 
important method of getting rid of excess heat, however, is by the 
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evaporation of sweat, the necessary latent heat* being taken from the 
skin. But in order to produce a cooling effect, the sweat must evapor- 
ate, and in a badly-ventilated room filled with still, damp air, the 
sweat cannot evaporate fast enough to cool the body sufficiently. 

The main proBlem of ventilation, therefore, is to increase the cool- 
ing power of the air; hence, while good ventilation should provide a 
plentiful supply of fresh air, it is also necessary that this air should be 
constantly moving. 

Fig. 13 shows an important experiment illustrating these principles. 
% man was placed in a room which was divided into two parts A and 


Fic. 13.—'The man in two rooms’ 


B by a hanging curtain of non-porous material. In one experiment, 
cool, dry air (i.e. ‘fresh’ air) was passed through B (i.e. over the man's 
body), and warm, damp air containing nearly 1 per cent. carbon 
dioxide (i.e. ‘foul’ air) was passed through A, yet the man felt no 
discomfort although he was breathing ‘foul’ air. In a second experi- 
ment, ‘fresh’ air was passed through A and ‘foul’ air through B, and 
the man felt uncomfortable although he was breathing ‘fresh’ air. These 
two experiments show clearly that the main effect of ventilation is on 
the skin and not on the lungs. | 

People doing hard physical work under very hot and very humid 
conditions may suffer from heat-sickness ог heat-exhaustion. the 
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commonest form being heat-stroke, when there is high fever owing 
to the failure of the circulatory system. The victim, however, usually 
recovers rapidly after removal to a cool place, especially if the skin is 
sprinkled* with water and then cooled by fanning. 

Heat cramp is another complaint that affects people working under 
hot conditions, e.g. stokers in ships’ engine-rooms, miners, iron- and 
steel-workers. Heat cramp is brought on by drinking large quantities 
of water to quench the thirst caused by excessive sweating. Sweat 
contains salt, so that during heavy sweating not only is much water 
lost from the body but also a lot of salt, If large quantities of salt-free 
water are then drunk the concentration of salt in the blood is reduced 
and this may cause muscular cramp. Heat cramp may be prevented 
by drinking dilute salt solution instead of plain water (using about 
one part of common salt to 500 parts of water, i.e. one teaspoonful of 
salt to one pint of water). 


Regulation of body-temperature 


If the temperature of the body is to be kept steady between 97° and 
99° F. there must be a close balance between heat-gain and heat-loss. 
The body gains heat from two sources: (a) from the heat produced 
during internal respiration and (to a smaller extent and under certain 
conditions described below) (b) from its surroundings. We have seen, 
on pp. 3-7, that heat production due to respiration is about 
1 Calorie per kilogram of body-weight per hour, when resting, and 
that the amount of heat produced is increased by increased muscular 
activity. If there was no heat-loss from the body, the body-tempera- 
_ture would rise about 1° С. (= 1-8° F.) per hour under resting con- 
ditions and it would rise still more rapidly during exercise. But our 
mechanism* for temperature regulation is so efficient that the body- 
temperature is kept very nearly the same at all times. It is only during 
very strenuous* exercise or when the surrounding air is much hotter 
than the body and nearly saturated* with water vapour that heat is 
lost too slowly to preserve the normal body-temperature in a healthy 
person. Most of the heat gained by the body is produced inside the 
body-cells during respiration and is carried to all parts of the body 
by the blood-stream. Since respiration goes on continuously, the body 
is always receiving heat from this internal source. The body can also 
take in heat from external sources under certain conditions, e.g. when 
the surrounding air-temperature is higher than the skin-temperature 
50 


or when the body-surface is exposed to sunshine, but such external 
sources supply much less heat to the body than it gets from internal 
respiration. 

The body loses heat mainly from the skin, though some body-heat 
is also lost during breathing (as will be explained later in this chapter). 
Three distinct physical processes are responsible for heat-loss from 
the skin. In order of their relative importance under tropical con- 
ditions, these are (1) by evaporation of water from the skin, (ii) by 
radiation from the body-surface to cooler neighbouring objects, and 
(11) by conduction and convection to the surrounding atmosphere 
when the air-temperature is lower than that of the skin. These 
methods of heat-loss require further explanation. 


(i) Heat-loss by evaporation of water 

The main factor in heat-loss at high temperatures, or when the 
muscles are in very active use, is evaporation of water from the skin. 
Even under cool conditions, the skin is always giving off a little 
water vapour, but under hot conditions, or when hard muscular work 
is being done, large quantities of water are lost as sweat, sometimes 


» * Н : 
as much аз a litre їп an hour. This sweat escapes from the sweat-pores 


in the skin. It is formed in knots of coiled tubules—sweat-glands— 
deep down in the skin, and it passes along the sweat-ducts to the 
sweat-pores (see Fig. 40). 

Sweat is mainly water and the sweat-glands remove this water from 
the blood as it flows through the skin. The evaporation of 1 gm. of 
water from the skin at 97° Е. requires about 0-58 Calories (= 580 
‘small calories’) of heat. Most of this latent heat is taken from the 
skin itself, thus cooling it. Hence the more sweat evaporated from the 
skin the more heat lost by the body. Since evaporation is more rapid 
in moving air than in still air, a current of air ‘feels cooler’ than still 
air of the same temperature and humidity. It is important to realize, 
however, that sweating can have no cooling effect unless the sweat 
evaporates. When drops of liquid sweat remain on the skin without 
evaporating there is great discomfort owing to the lack of any cooling 
effect. This is why a hot, damp atmosphere, almost saturated with 
water vapour, is so much less comfortable than a dry atmosphere 
at exactly the same temperature. 

‘The real test of our cooling powers comes either when the air is 
mucf hotter than our bodies, or when it is so saturated with water 
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that the sweat cannot evaporate, and merely runs uselessly down our 
skins. It is amazing what great heat we can stand provided the air is 
dry. The first man who investigated just how high a temperature he 
could stand was Mr. Blagden, who was Secretary of the Royal Society 
towards the end of the eighteenth century. He went into a room heated 
to 260° F., which is 48° above the boiling-point of water. He stayed 
there for over three-quarters of an hour, during which time a beef- 
steak was not merely roasted, but baked till it was quite hard. He 
took in a dog, which was kept in a basket so as not to burn its feet, 
and the dog managed to keep cool too. To show how evaporation 
cools things, he took in two pots of water. On one he dropped some 
wax, which melted, and prevented water vapour from escaping. The 
temperature of this pot rose much more than that of the one with a 
free surface. 

‘This experiment was done in dry air. Wet air is a very different 
story. In air at body temperature which is completely saturated with 
water оге sweats vigorously, but it is no use. No water evaporates, 
and the body temperature rises by 2° or 3° F. per hour. I have once 
been in saturated air at 120° F. It was terrible. Every breath heated 
my throat and lungs. We had clinical thermometers, and every 
minute we took them very quickly out of our mouths and read them 
in cold water. For, of course, in the air they would have gone up at 
a great rate. Our temperature rose nearly a degree a minute. I stayed 
in for a very short time.’ 1 

Heat is also lost by evaporation of water from the moist surfaces 
of the lungs and air-passages during breathing, but the amount of 
heat lost in this way is not affected by changes in the external tem- ^ 
perature until panting* begins, exposing a larger surface area of the 
tongue and mouth-cavity and changing the air more frequently by 
rapid, shallow breathing. Panting provides an important method of 
heat-loss among mammals with thick fur and few sweat-glands, e.g. 
dogs. A dog pants very rapidly under hot external conditions or after 
strenuous exercise and thus increases heat-loss by evaporation of 
water from the tongue and from the surface of the mouth cavity. 


(И) Heat-loss by radiation 
Radiation is the transfer of heat from one object to another without 
any physical contact between them. For example, the sun radiates heat 
1 From J. B. S. Haldane, Keeping Cool. 3 
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to the earth through the empty space that exists outside the earth’s 
atmosphere, the sun’s heat-waves travelling in the same way as its 
light-waves and with the same speed (186,000 miles per second). 
Whenever two neighbouring objects are at different temperatures, 
heat is radiated fim the surface of the hotter object and is absorbed 
through the surface of the cooler object, and the greater the difference 
in temperature the greater the amount of heat exchanged. The human 
body radiates heat to every cooler object in its neighbourhood, e.g. 
to the furniture, walls, floor, and ceiling of a room, and this is the 
rfain factor in heat-loss from the body at low temperatures. When the 
air temperature is between 70° and 80° F. (= 21° to 27° С.) about 
two-thirds of the total heat-loss takes place by radiation, but once 
the air-temperature exceeds the skin-temperature then there can 
be no cooling by radiation, only by evaporation of water from 
the skin. 


, (iii) Heat-loss by conduction and convection 4 
Conduction is the transfer of heat to any cooler substance in contact 
with the body, e.g. the gir which covers the skin and the air which 

"enters the lungs and air-passages during breathing receive heat from 
the body by conduction if the external atmosphere is below body- 
temperature. Conduction is a much less important means of heat-loss 
than either evaporation or radiation. The skin of most mammals is 
covered by a layer of hair or fur and that of birds by feathers. These 
body-coverings entrap air to form a heat-insulating* coat over the 
skin. Man has little body-hair and in cold climates he has to prevent 

» dangerous heat-loss by wearing insulating clothes which maintain a 
layer of air (a bad conductor of heat) next to the skin. A layet of fat 
under the skin serves a similar purpose since fat is a bad conductor 
of heat. 

Convection is the transfer of heat along with moving gases or liquids, 
and this process accompanies conduction in removing heat from the 
skin. Cool air in contact with the skin is warmed by conduction, 
expands, becomes ‘lighter’, and therefore rises upwards. Cool air 
flows in to take the place of this warmed air, producing a convection 
current of air which conveys heat away from the body. Cooling by 
convection is increased by exposure to moving air, e.g. the breeze* 
produced by a fan, since air in contact with the skin (and thus warmed 
by conduction) is swept away more rapidly, carrying more heat with 
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it. Heat-loss by conduction and convection is greater when the exter- 
nal air-temperature is low. As the air-temperature rises, less and less 
heat is lost by these processes, until when the air-temperature exceeds 
the skin-temperature there is no further heat-loss by conduction and 
convection. : 

We have seen that heat is lost mainly from the skin surface. But 
this heat was produced in the deeper tissues during respiration anc 
has been brought to the surface of the body by the blood-stream. So 
the amount of heat brought to the surface of the body depends on the 
rate at which blood flows through the skin. When the muscular walis 
` of the branch arteries supplying blood to the skin-capillaries contract, 
less blood will reach the skin and less heat will be brought to the 
surface. Conversely, if the diameter of these blood-vessels increases, 
more blood will flow through the skin, bringing more heat to the 
surface and making the skin warmer. These changes in the diameter 
of the blood-vessels in the skin are controlled by a part of the 
brain that is sensitive to small changes in the temperature of its 
blood-supply and thus acts as a ‘thermostat’ in regulating body- 
temperature. 4 

When the external atmosphere is cooler than the body-temperature 
some heat is also lost from the lungs by warming the inspired* air to 
body-temperature. The cooler and drier the air the greater the heat- 
loss in this way, through the lungs. 


DISEASES WHICH ENTER THE BODY THROUGH THE AIR- 
PASSAGES 


The respiratory tract* (like the food-canal) is really part of the ex- 
ternal environment,* there being direct communication between the 
nose, throat, and lungs and the outside air. As а result of this, the 
. germs of a number of diseases can enter the body by way of the air- 
passages, although there is very little danger of infection if clean, fresh 
air is breathed. Fresh air, out-of-doors, contains comparatively few 
bacteria of any kind. Disease-producing bacteria, in particular, soon 
die in fresh air and sunlight. But in badly-ventilated and ovet- 
crowded rooms, the air often contains many disease-producing 
bacteria—floating on particles of dust or in tiny drops of water—and 
a healthy person may breathe in sufficient of the bacteria to catch the 
disease. Infectious diseases like the common cold, influenza, measles, 
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whooping-cough, diphtheria, smallpox, and consumption are usually 
spread in this way. 

During normal, steady breathing, the breathed-out air contains 
very few bacteria, since the damp, sticky surfaces of the air-passages 
(particularly the rfose-cavity) hold back nearly all the solid particles. 


¬ But when air is forced out suddenly, as in sneezing, coughing, or even 


speaking, some of the liquid lining the air-passages is blown out as 
a fine spray of tiny drops of mucus and saliva. In this way an infected 
person, while coughing or sneezing, produces a spray of infected. 
dhoplets,* containing millions of bacteria. By the proper use of a 
handkerchief, however, most of these droplets can be caught as they 
leave the mouth and nose, otherwise the spray may travel some dis- 
tance, and healthy persons within five or six feet may breathe in 
enough infected droplets to catch the disease. ‘Droplet infection’ is the 
commonest way in which people catch what were formerly called 
‘airborne’ diseases. 

» There are several ways of preventing the spread of diseases by 
droplet infection: (i) People who are coughing or sneezing badly 
should isolate themselvgs, e.g. stay at home, or better still, stay in 
? bed; (ii) the proper use of a handkerchief will trap the infected drop- 
lets; (iii) rooms should be properly ventilated; (iv) overcrowding 
should be avoided, so as to keep healthy people beyond ‘spraying 
distance’ of infected people (e.g. sickness in the British Army was 
greatly reduced when the distance between soldiers’ beds in barracks* 
was increased to over three feet); (v) by having clean, dustless sur- 
roundings. In clean, dust-free air, most of the droplets fall to the 

» ground and do no further harm; but if the room is dusty, when the 
dust is stirred up the infected dust-particles float about in the air and 
spread infection. 


Diphtheria 

This infectious disease, which is commonest in temperate climates, is 
caused by diphtheria bacteria that attack the lining of the nose, 
throat, and wind-pipe (see Fig. 14). Diphtheria is commonest and 
most dangerous in young children between three and five years of age. 
The disease is usually spread by droplet infection from the sick to the 
healthy. Children may also become infected by drinking from an 
infected cup or sucking an infected pencil. Diphtheria bacteria can 
also Йуе on books and furniture, e.g. on door-handles. Unfortunately, 
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some people are diphtheria carriers, being infected with the germ 
although they appear quite healthy. Such ‘healthy carriers’ can infect 
others by droplet infection when they cough or sneeze. 

A few hours or days after infection the patient develops a sore 
throat and a rise in temperature. As the bacteria multiply, they form 
a greyish-white film across the throat, which, in bad cases, may block 
the windpipe. By examining the saliva and mucus on the back of the 
throat a doctor can find out whether a ‘sore throat’ is due to diphtheria 
bacteria or not. 

If diphtheria bacteria are present, diphtheria anti-toxin is injected 
into the patient. This is made by cultivating diphtheria germs, and 
then filtering the culture* to separate 
the bacteria from the poisonous sub- 
stance (or toxin) they produce. This 
toxin is injected, in small doses, into a 
healthy horse, which gradually produces 
in its blood an anti-toxin to neutralize » 
the toxin. Blood is then taken from the 
horse and filtered to remove blood- 
cells and any possible bacteria, and the ~ 
filtrate, containing the diphtheria anti- 
toxin, is packed in sealed tubes and 

Fic. 14.—Diphtheria bacteria sent to doctors and hospitals for use 
(highly magnified) when required. 
оруу боола ое атана „Owing to the rapidity with which 

(The Wellcome Foundation La) diphtheria develops, it is most important 
: that the anti-toxin should be injected ° 
into the patient’s blood-stream as soon as possible. One day’s delay 
may make all the difference between the life and death of the patient. 
Every child with a sore throat, therefore, should be examined by a 
doctor at once. As the anti-toxin injection is harmless and will also 
prevent a healthy person from catching diphtheria during the follow- 
ing few weeks, it is usual to inject it into anyone who has been in 
contact with a diphtheria case. This injection gives protection (passive 
immunity) against diphtheria infection for a few weeks only. After 
the throat is quite better, a diphtheria patient has to be kept very 
quiet for at least a month because there is a danger that the heart 
muscle may become permanently weakened. 

A child of 9-12 months can be made actively immune* to diphtheria 

56 š 


‹ 


by another simple and harmless treatment consisting of two or three 
injections of a different preparation of diphtheria toxin and anti- 
toxin. This immunity takes a few months to develop, but it lasts for 
years. The Schick Test enables a doctor to tell whether a child is 
immune to diphtReria or not, and if this test is repeated once a year 
it is possible to give a child complete protection against this disease. 
Notice that this toxin-anti-toxin treatment causes your body to pro- 
duce anti-toxins capable* of destroying the disease germs. When the 
body becomes immune in this way by producing its own antibodies, 
i? is said to have acquired* active immunity. 


Measles 
The actual organism which causes measles has not yet been isolated. 
It is something that passes through the finest filters—smaller than any 
known bacteria—and it is called a virus. Measles attacks children more 
frequently than adults and is usually spread by droplet infection or 
»Бу actual direct physical contact with a case of measles. About four- 
teen days after infection, the patient develops what appears to be a 
bad cold, with a running nose, red and watery eyes, a slight cough, 
"and a rise in temperature. This early stage is the most infectious. On 
the third or fourth day of the cold, red spots appear on the skin, first 
on the face and behind the ears, and the spots then spread to the neck 
and other parts of the body. These spots fade away after a few days 
as the patient recovers, but he is still infectious for another ten days. 
Measles itself is not a very dangerous disease, but the patient needs 
careful nursing if dangerous after-effects are to be avoided. Measles 
o sometimes leads to bronchitis (inflammation of the lining of the 
windpipe), and to pneumonia (inflammation of the lungs ?). If there 
are discharges* from the ears there is a danger of ear-disease and deaf- 
ness. Owing to the long delay between infection and the appearance 
of the outward signs of the disease, and the very infectious stage 
before the spots appear, measles is a very difficult disease to prevent 
or control. 
One attack of measles causes the body to produce substances (anti- 
bodies) capable of destroying measles germs, and these antibodies 
remain in the body throughout life and make it immune to measles. 


1 Any germ (e.g. measles ог influenza) that multiplies in the lungs may cause 
pneumonia, but most cases, where pneumonia does not follow another disease, 


are catised by pneumonia bacteria. 
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Since the body becomes immune by producing its own antibodies, we 
say that it has acquired active immunity. 


Whooping-cough 

This is another very infectious disease which maialy affects young 
children. Whooping-cough is spread by droplet infection, and, as in 
the case of diphtheria, the risk of infection is increased by the exist- 
ence of ‘healthy carriers’ of the germ. Between one and two weeks 
after infection, the patient develops what seems to be an ordinary 
cold and slight cough, and this early stage is the most infectious. It is 
not until about ten days later that the long attacks of cou ghing begin, 
each attack ending with the characteristic ‘whoop’ as air rushes into 
the empty lungs. As with measles, whooping-cough itself is not dan- 
gerous if the patient is carefully nursed, but it is the after-effects that 
may be serious. If the coughing is very violent and lasts for a long 
time, the lungs may be damaged, thus causing the risk of pneumonia 
or consumption, which may kill the patient. 

A patient suffering from whooping-cough can infect others for a 
period of six weeks. Owing to the very infectious stage before the 
characteristic ‘whooping’ begins, whooping-cough is a very difficult 
disease to prevent or control. One attack of whooping-cough usually 
makes the body actively immune to further attacks. 


Smallpox 
In some tropical countries, smallpox is one of the most dangerous 
diseases, sometimes killing more people than cholera, plague, and 
dysentery combined. But in countries where vaccination is the rule, ^ 
smallpox is very rare. The germ of smallpox has not yet been isolated, 
but it is believed to bea virus. Smallpox is one of the most infectious 
of all diseases. The germs are present in the lining of the patient's 
mouth, throat, and nose, and are scattered by the spray of droplets 
during sneezing and coughing. Besides this, germs are also present 
in the skin, and as dead scales of skin may float about in the air the 
` germs can be carried over long distances in this way. Hence, smallpox 
is one of the few diseases which are truly ‘airborne’. (Most of the 
diseases that used to be called ‘airborne diseases’ are spread by drop- 
let infection.) This makes smallpox extremely infectious, and if an un- 
vaccinated person merely enters a room in which a smallpox sufferer 
is present, he is almost certain to be infected. Smallpox germs can 
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remain dry for months without being killed; in this way clothing, 
books, papers, &c., remain infected for a long time. 

About two weeks after infection, the patient develops headache, | 
backache, and a rapid rise of temperature. Two or three days later, 
the typical smallpox spots or ‘pocks’ appear on the face, hands, and 
feet. These are small hard ‘pocks’, and feel like small shot under the 
skin. They soon fill with pus* and become surrounded with an 
inflamed ring. The patient has high fever for several days, and many 
smallpox cases die at this stage. If the patient recovers, the skin is 
‘pock-marked’ for life. 

After recovery, a smallpox patient must be isolated until all the 
scales of dead skin have disappeared from around the ‘pocks’. This 
takes from three to four weeks. The patient is then immune to further 
attacks. 

Smallpox can be almost entirely prevented by vaccination, which 
prevents people from catching the disease, or, if they do catch it, from 

» having a severe attack. Vaccination consists of introducing the germ 
of a similar but milder disease—cow-pox (or vaccinia)—into human 
beings. Vaccination was introduced by an English doctor named 

Jenner, in 1798. He noticed that those who worked among cows often 
suffered from a mild disease—cow-pox—which they caught from the 
cows. He noticed, too, that people who had suffered from cow-pox 
very seldom caught smallpox, which in those days was a very com- 
mon disease in England. He then carried out experiments on уас- 
cination, introducing liquid from cow-pox spots into human beings, 
and it was found that these vaccinated people became protected from 

э smallpox infection. Nowadays, the vaccine | lymph used for vaccination 
is obtained from healthy calves* or from unhatched chicken embryos 
and is carefully prepared and tested so that it is free from bacteria. 

In countries where everyone has to be vaccinated, smallpox has 
been almost rooted out. Ifa person is re-vaccinated every few years, 
he is almost completely protected against smallpox. 


Chicken-pox 

Chicken-pox is a different and much milder virus disease, which 

attacks mainly children. It is usually spread by droplet infection, or 

by direct personal contact. About two weeks after infection, spots 

appear, mainly on the trunk, and these soon turn into watery blisters 

which become covered with a crust* and dry up in a few days. The 
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patient is still infectious until all the crusts have fallen off and all the 
sores have healed up. Although chicken-pox is only a mild disease, 
all cases should be reported to a doctor, because a mild case of small- 
pox may be mistaken for chicken-pox and thus produce severe small- 
pox in others. Since chicken-pox very seldom attacks adults, anything 
that looks like chicken-pox in an adult should be treated with the 
respect due to smallpox, i.e. a doctor must be called in at once. 
Vaccination does not protect against chicken-pox. 


Tuberculosis and consumption ? 
John Bunyan (1628-88), who wrote The Pilgrim's Progress, called 
tuberculosis *Captain of the Men of Death', and this disease still 
remains one of Man's worst enemies, 
because it is commonest and most fatal 
between the ages of fifteen and forty- 
five, which should be the best and most 
useful years of a man’s life. Tuberculosis, : 
also, may attack almost any organ and 
tissue of the body, although the com- 
monest form is tuberculosis of the lungs, 
which is called ‘consumption’. Domestic 
animals also may suffer from forms of 
tuberculosis, although the disease is 
Fic. 15.—Tubercle bacteria rare in sheep and goats. 

(highly magnified) Tuberculosis is caused by tubercle 
Copyright, by permission of Bur- — bacteria, discovered by Koch in 1882. 
(The Wellcome Foundation Ltd) Ву special staining methods, the germ“ 

of tuberculosis can be definitely recog- 
nized under the microscope (see Fig. 15). Before anyone can become 
infected with tuberculosis the tubercle bacteria must enter the body. 
There.are two main ways in which it can be carried: (i) along 
with the air during breathing, or (ii) along with food and drink. When 
à consumptive person coughs or sneezes, unless he takes special 
care, anyone within a few feet of him may breathe in some of the 
droplets containing millions of tubercle bacteria. Another mode of 
infection is by breathing infected dust. When a consumptive person 
spits, the sputum* contains millions of tubercle bacteria. (Laboratory 
tests on sputum lying in the streets of one tropical city showed that 
tubercle bacteria were present in 4 per cent. of cases.) If this sputum 
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is allowed to dry up, i£ aay be carried about as dust. Dried sputum 
from a consumptive pex son may remain infective for twenty weeks, 
even when mixed wita Just and exposed to sunlight. In damp, dark 
places tubercle bacteria may survive for as long as a year. This 
infected dust may be breathed in by healthy people or may fall on 
foodstuffs. It may even be carried by insects, and living tubercle 
bacteria have been fou x1 c in or on house-flies fifteen days after contact 
with infected sputum. Wor this reason, spitting in public places is 
forbidden by law in sc»1aa e countries. 
° The germ of tuberc u I © sis sometimes enters the body by way of the 
food-canal, along with infected food and drink. Cows often suffer 
from a form of tubere u T ois, and as the germs pass out with the milk, 
this infected milk is d ха gerous, The meat of such an animal will also 
be infected. For this reason, careful inspection* and control of 
tuberculous milk and 1x1 eat is carried out by public health authorities. 
The chief ways in w Fh ick the spread of tuberculosis can be prevented 
are: (i) By increasing Z Z2 e power of resistance to infection by plenty of 
suitable'food, plenty OF fresh air and sunshine, and good conditions 
of housing and living. Beople in good health, living under good con- 


' ditions, need have little» fear of infection. (ii) By preventing the spread 
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of infection. The germs. of the disease are usually in the patient's lungs, 
and he can spread th e if he spits or coughs or sneezes without 
proper care. Hence Са reless spitting should be strongly discouraged, 
and anyone suffering From consumption should always spit into a 
special vessel conta 4 үү g disinfectant* or into paper handkerchiefs 
which can be burnt. Hie should also keep his own feeding-vessels 
separate from those. of other people, being particularly careful that 
they are washed sepa rą ОУ; 
ые pront danger A bout tuberculosis. is that a patient may be 
infected for a long time without showing clear signs of the disease— 
merely having a slight cough and a tired feeling. Yet it is at this early 
нарс that there Ое best chance of curing the disease. But by the 
pms taal most o а brought to the notice of a doctor, the disease 
pede кыс Patient has a severe cough and spits in an effort 
to clear his lungs. He readily becomes short of breath, his tempera- 
{ше ле о ce and he sweats in the night. He gradually loses 
lS ap iE E from indigestion, and steadily loses weight. 

When the 5 зон Teaches this advanced stage it can often be 
cheeRed, but it can Seldom be completely cured. 
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The most important remedy in the treatment of tuberculosis is 
complete rest, and in some cases surgical* methods are used to rest the 
diseased lung itself. 

Since tuberculosis is such a difficult disease to cure, it is all the more 
important to take every possible step to prevent it. One of the mos: 
powerful weapons in fighting the spread of tuberculosis is education 
in healthy living. The disease is always associated with bad housing 
conditions, over-crowding and under-nutrition. One of the most 
remarkable things about tuberculosis is that Man has a natural resist- 
ance to the disease and that repeated heavy doses* of infection are 
necessary to overcome this resistance. Nearly everyone is infected b; 
tubercle bacteria some time or other, but only a small proportion oF 
such people actually suffer from tuberculosis, because if the firs 
infection is by a relatively small number of tubercle bacteria it is 
overcome by the body's natural resistance, and subsequent* light 
infections stimulate the formation of additional ‘acquired resistance’, 
until such a person becomes almost immune to quite large doses of ' 
tubercle bacteria. So there is little danger from occasionai chance 
meetings with tuberculous people or from being near them out-of- 
doors or in well-ventilated rooms (where any germs are well diluted 
with fresh air). The great danger lies in getting so large a dose of 
tubercle bacteria as to overcome one’s natural and acquired resistance. 

A promising method of protecting people from tuberculosis is by 
vaccination with B.C.G. (Bacillus Calmette Guerin), which is a harm- 
less variety of the tubercle germ, and in some countries B.C.G. is given 


to all school-children who have never been infected with tuberculosis. — 


By applying a simple and harmless skin reaction, * the T! uberculin Test, 
a doctor can tell whether a person has ever been infected with tubercle 
bacteria. If this tuberculin test is positive, an X-ray examination will 
show whether there are any signs of active tuberculosis, or whether 
the patient’s natural or acquired resistance has succeeded in оуег- 
coming the infection. If the tuberculin test gives a negative result, 
then the person can be given B.C.G. to produce, after some weeks, 
a strong resistance to tuberculosis. B.C.G. vaccination, therefore, can 
give artificial protection where it is most needed, among people who 
have not already built up some natural protection and who are likely 
to be exposed to tuberculous infection, e.g. school-children, infants* 
living with tuberculous parents, hospital staffs, and medical students. 

Tuberculosis is largely a disease of towns and cities and it is much 
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less common among people living in the open country. This fact gives 
rise to special danger when country people go to live and work in 
crowded towns and are suddenly exposed to mass infection before 


` they have had a chance to build up their resistance gradually as a 
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result of small dêses of infection, sufficient to give protection but not 
enough to cause the disease. 


Sore throat 

Most people regard a sore throat as unimportant, but most sore 
throats are infectious and may be the beginning of more serious 
diseases, e.g. diphtheria. Hence, every child with a sore throat should 


be seen by a doctor. 5 


The common cold 
The common ‘cold in the head’ is not caused merely by cold con- 
ditions but by infection with a germ or virus. When the germs multiply 
in the lining of the nose and throat they produce inflammation, and 
we say that the patient ‘has a cold’. Colds are usually spread by drop- 
let infection and sometimes by breathing infected dust. The spread of 
the infection can be prevented by the same methods used against 
other ‘airborne’ diseases, and also by avoiding dust and draughts, * 
exposure to cold and wet, and rapid changes of body-temperature, 
e.g. by sitting lightly clothed in a current of air after taking vigorous 
exercise. The danger of colds is that they weaken the patient’s resist- 
ance to infection by other more dangerous diseases; so a cold must 
never be neglected. 

Also, some more serious diseases begin with what seems to be a 
common cold. Immediate home treatment will usually prevent such 
complications, and the patient should rest (in bed, if possible), drink- 


-ing plenty of liquid, and sleeping under a blanket to encourage sweat- 


ing. A drink of hot water containing lime-juice, before going to sleep, 
will help to make you sweat. Do not take any other medicine unless 
ordered by a doctor. If you ‘catch cold’ frequently, you should con- 


sult* a doctor. 


Influenza 

Influenza is an extremely infectious virus disease which spreads from 

the sick to the healthy by droplet infection in coughing or sneezing. 

The world-wide outbreak in 1918 killed 18,000 people in London 
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alone; in India 6,000,000 died of influenza. In fact, more people died 
from influenza than were killed during the 1914-18 World War. 

A few hours after infection, the patient develops headache, aching 
pains in the back and legs, and a high temperature. He should con- 
sult a doctor at once. One type of influenza attacks the nose, throat, 
and lungs like a common cold. Another type attacks the food-canal. 
A third type attacks the nervous system. The second and third types 
of influenza are like dengue (see p. 86) in their outward signs. An 
influenza patient should go to bed at once and try to avoid infecting 
others when coughing, sneezing, or spitting. To lessen the risk of 
infection, healthy people should avoid overcrowding and lack of 
ventilation. People that refuse to ‘give in’ to a cold or to "flu and try 
to carry on as usual are a danger to themselves and to the community. 
The quickest way to get better is to rest in bed, and this is also the 
best way to isolate the patient and thus prevent him from infecting 
other people. The handkerchief, if properly used to cover sneezing 
and coughing, may help to prevent droplet infection. But once a 
handkerchief is covered with infected mucus from the nose dnd air- 
passages it becomes dangerous. It infects the hands of the user and he 
infects everything else he handles. Every time the infected handker- 
chief is pulled out of the pocket and waved in the air it infects its 
surroundings. A good arrangement is to use paper handkerchiefs, 
which can afterwards be burnt or thrown down the sewer.* The hands 
of a person suffering from any respiratory disease need to be washed 
even more frequently than usual. 

Respiratory diseases are often spread by using drinking-cups and _ 
eating-vessels which have previously been used by a sick person. In | 
public and communal eating-places, eating-vessels should always be 
washed with boiling water to prevent the spread of infection. 
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СНАРТЕК 4 


HYGIENE OF THE BLOOD SYSTEM 


The blood system is concerned with transport. It carries the necessities 
of life—food, water, and oxygen—to all parts of the body. It carries 
food from the intestine and oxygen from the lungs to the body-tissues 
And it removes waste products. It distributes heat produced in work- 
ing muscles and so regulates the temperature of the body. By the 
action of its white cells and certain complex* chemical substances, 
the blood forms a defence against infection. 


FROM 
BODY TO BODY 


HEART FILLING HEART EMPTYING 


Fic. 16.—Action of heart (diagrammatic) 
RA: right auricle LA: left auricle 


RV: right ventricle LY: left ventricle 
V: valve 


With a sufficient and suitable diet and a healthy digestive system, 
the blood receives the necessary food for distribution. With a plentiful 
supply of fresh air and proper breathing, the blood gets the necessary 
oxygen. The next thing is to ensure an efficient circulation. The heart 
punfps blood through the main орны and its branches until it reaches 


Y 


the capillary blood-vessels. By the time the blood reaches the 
capillaries the pumping action of the heart is no longer felt and the 
blood pressure in the capillaries is much lower than in the larger 
arteries. The blood is collected from the capillaries by the veins and 
returned to the heart. This blood is not forced back through the veins 
by the pumping action of the heart but by the movement of the body- 
muscles and the diaphragm. When the muscles shorten and thicken they 
press upon the veins and, owing to the valves* in the veins, the blood 
is driven towards the heart (see Fig. 17). If we stand perfectly still for 


a long time, we become very uncomfortable and may even faint. This ` 


is because, without muscle movements, the blood collects in the veins 


[TIQWARDS HOW VEIN VALVES WORK LORS 


THE HEART 


1 
| 


THIS VALVE" PERMITS 
THE BLOOD TO FLOW 
TOWARDS THE HEART 
BUT WILL NOT ALLOW 
11 TO FLOW AWAY » 
FROM THE HEART 


| 1 


AWAY FROM 


Е.Д ыыы 
Ү FROM 
THE HEART THE HEART 


AWA 


Fic. 17.—Vein valves 


of the lower part of the body and in the lower limbs, thus making the 
circulation less efficient. In practice, we usually change our position 
slightly from time to time to help the circulation. The return of blood 
to the heart is also helped by the movements of breathing. In Book 
Ш we have seen that the ribs are raised forwards and upwards, 
while the diaphragm contracts and flattens. The chest-cavity is thus 
enlarged, but at the same time the abdominal cavity is made smaller. 
This pressure on the contents of the abdomen forces blood from the 
large veins up to the right side of the heart. When air is breathed 
out from the lungs, the greater pressure in the chest-cavity will 
hinder for a moment this flow of blood to the right side of the 
heart: but as soon as air is breathed in, the lower pressure irf the 
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chest-cavity will ‘suck’ blood into the three main veins leading to 
the heart. 

Breathing movements also help the circulation of blood throu 
the lungs, since, when air iı being breathed out of the lungs, 
greater pressuré in the chest-cavity drives blood along the veins 
leading from the lungs to the left side of the heart. 


The importance of muscular exercise 

Without exercise, a man cannot keep up an active circulation of the 
"blood. If a man is kept perfectly still in an upright position (c.g. tied 
to a post), he dies after a time owing to the failure of his circulation. 
This happened in the Rogan punishment of ‘crucifixion’, a slow and 
painful death by hanging a person on a wooden cross. One of the 
most important effects of active exercise—playing games, walking, 
running, swimming, cycling, &c.—is that it improves the circulation 
of the blood, and the more efficient the transport system, the healthier 
the body and brain will be. E 


FAINTING AND SHOCK 


The main reservoir* of blood in the body is contained in the blood- 
vessels of the stomach, liver, spleen, and intestines, and this region is 
so richly supplied with blood-vessels and blood that at о Дао 
moment it may have in it from one-sixth to one-third of all the blood 
in the body. When the walls of these blood-vessels contract, more 
blood is forced to the bo, eg ifa man is carefully balanced while 
lying on a ‘see-saw’ and the» given a problem in mental arithmetic, 
his head-end overbalinces because more blood flows to the brain 
from the central reservoir. Fainting (or mild shock) is caused by an 
insufficient blood supply to the brain, hence first aid consists in 
placing the patient with his feet higher than his head and then 
pressing gently on his abdomen, Suddenly standing upright after 
lying down quietly for some time may cause momentary faintness 
because it takes a fraction of @ second for the abdominal blood- 
vessels to contract and prevent blood draining down away from 
the brain. thi 

Shock is a result of the bod 
upset, when the circulation sl 
supply to the tissues. After sev 


reaction to injury or emotional* 
down, thus reducing the oxygen 
;, there is often a serious loss 


of fluid from the blood system, so less blood is returned to the heart, 
which delivers less blood to the main abdominal reservoir and to the 
extremities of the body (e.g. the brain). The blood pressure falls, the 
pulse* slows down, and the patient’s skin becomes pale and cold. 
Severe shock is best treated by restoring the lost blood volume. This 
is done by blood transfusion,* and hospitals therefore keep a stock of 
blood in immediate readiness for urgent cases. Whole blood is trans- 
fused whenever large amounts of blood have been lost through 
accident, injury, childbirth, or certain diseases (e.g. anaemia, a con- 
dition in which there is a deficiency of red blood-cells). Blood for 
transfusion is drawn from a healthy person, a substance is added to 
prevent clotting, and the blood is stored in a refrigerator at a tem- 
perature of from 4° to 6° C. Under these conditions it may be kept 
for about three weeks. When a patient requires a whole-blood trans- 
fusion, he must have blood that matches his blood-group. There are 
four main groups of blood—A, B, AB, and O—and a patient with a 
group A blood must be given group A blood, a group B patient must 
have group B blood, and so on. Under certain conditions, however, 
group O blood may be given to group А or Вог AB patients. Mixing 
blood from the wrong groups causes the red blood-cells to cluster* 
or clump* together, and this may have fatal results. So before a blood 
transfusion is given, samples of the patient’s and the donor’s* blood 
are first mixed under a microscope to see that the red blood-cells do 
not clump. 

Plasma (the liquid portion of blood from which the blood-cells 
have been removed) can be dried or frozen and thus keeps better than 
. whole blood. This plasma is often used instead of whole blood for ° 
replacing fluid lost from the blood, e.g. in accident cases out of reach 
of a hospital and for treating shock resulting from severe burns. Since 
plasma contains no blood-cells, it does not need to be matched with 
the patient's blood. 

Blood transfusions now save so many lives that the supply of 
human blood for medical use has become an important branch of 
public health. But blood cannot be made artificially; the only source 
of supply is human veins. So every healthy citizen should be willing 
to give a little of his blood to his local ‘blood bank’, ready to save 
a fellow-citizen's life. Most people can spare a pint of blood without 
. any discomfort or ill-effects; this pint of blood can mean the differ: 
ence between life and death to a fellow-citizen. 
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WOUNDS AND BLEEDING 


The blood circulates in a closed system of tubes—the blood-vessels. 
If a blood-vessel is cut, the blood escapes, and if the damaged blood- 
vessel is large, tfe loss of blood may be serious. 

With small cuts and scratches where only small blood-vessels have 
been damaged, bleeding soon stops owing to the clotting of the blood 
as it comes into contact with the air. Although there is no danger 
from loss of blood in such cases, there is always a danger that harmful 
Bacteria may enter the wound, so even the smallest wounds should be 
treated with an antiseptic* (e.g. weak iodine solution, which stops the 
growth of bacteria) and then covered with clean cotton cloth to keep 
out infected dirt. Moderate bleeding is a safeguard against infection, 
since the blood washes away germs. Dirty wounds should be washed 
with clean water to remove dirt or other foreign bodies. 

With larger wounds, the first thing to do is to stop loss of blood. 
This can usually be done by applying gentle pressure to the wound 
by bandaging* a pad of clean cotton material over the wound. As 
soonas the bleeding hasbeen stopped the bandage should be loosened. 


’ If bandaging fails to stop the flow of blood, greater pressure must be 


applied to the damaged blood-vessel. When a vein is bleeding (the 
blood escaping in a dark-red, steady stream) pressure should be 
applied with the thumbs to the side of the wound which is farthest 
away from the heart. Bleeding from veins is more frequently met with 
than bleeding from arteries, the veins being nearer the surface of the 
body than the arteries. The blood-pressure in the veins being only 
small, bleeding from a vein is easier to stop than bleeding from an 
artery. 

Bleeding from an artery is more serious, but as the arteries are 
protected by the muscles, arterial bleeding is not often met with. In 
bleeding from a large artery, bright-red blood escapes in pulses as the 
heart beats, and immediate treatment is necessary. In arterial bleed- 
ing, pressure should be applied with the thumbs to the side of the 
wound nearer the heart. If the wound is in the arm or leg, and the 
pressure of the thumbs is not sufficient to stop the bleeding, а tour- 
niquet may be used. This is made by tying a bandage round the limb 
above the point where the thumb is pressing, and tightening it by 
twisting with a stick. A hard pad is put under the bandage so as to 
pres? on the artery where it озы” a bone. The proper use of a 


» 


tourniquet should be learnt from a doctor by attending a first-aid 
course, and it is important to remember that а tourniquet is only used 
in very serious cases, when a doctor should be called at once. A tour- 
niquet stops blood circulation in the limb, and must not be kept tight for 
more than fifteen minutes at a time. т 


PUS-FORMING BACTERIA—BLOOD-POISONING 


The skin separates the interior of the body from the outside world. 
When the skin is cut or broken, germs can enter, and some of these 
are harmful. 

The commonest germs which enter the skin in this way are the 
bacteria which form pus. The tissues themselves are able to resist 


Fic. 18.—White blood-cells which have absorbed disease germs 


invasion by bacteria, for the white corpuscles in the lymph surround 
and destroy the invading bacteria; but if the invaders are too numer- 
ous the white cells die. and mix with dead bacteria and decomposing 
body-cells to form pus (see Fig. 18). Sometimes these pus-forming 
bacteria may enter a hair-pit or a sweat-duct and, if they are sufficient 
in number, they form a pimple. If the bacteria make their way deeper 
and multiply more rapidly, they form a boil. If the pus-forming 
bacteria get into the blood-vessels they may be carried to other parts 
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of the body, causing b/ood-poisoning, which is often fatal. It is im- 
portant to remember that most cases of blood-poisoning result from 
neglected sores, cuts, and scratches, often very small in size. To avoid 
infection with pus-forming bacteria, first see that any wound is clean. 
The pain caused by cleansing a wound is small compared with the 
pain caused later by an infected wound, The person giving first aid 
should first wash his own hands and then wash the wound with a 
clean piece of cloth and c/ean water. Better still, wash the wound with 
| a little germicidal* soap or with a mild antiseptic, e.g. ‘Dettol’ or 
б dilute sodium hypochlorite solution (‘Milton’). Then bandage the 
| wound loosely, so that air can get to it. It is very important to avoid 
3 spreading the bacteria coptained in pus from sores, pimples, and 

ә boils, which should never be squeezed to get out the pus (particularly 
if the infection is near the lips, nose, eyes, or ears when the infection 
may be spread to near-by organs). 


Tetanus—Lockjaw e 
Besides *pus-forming bacteria, tetanus bacteria may enter wounds, 
causing a very dangerous disease, retanus (or lockjaw). Normally, 
tetanus bacteria live and multiply in the intestines of grass-eating 
animals, but without doing any harm to the animal. Some tetanus 
bacteria pass out with the faeces, hence the earth where such animals 
are kept, or cultivated soil to which animal manure has been applied, 
usually contains tetanus spores.* Tetanus spores are a highly resistant 
form of tetanus bacteria which can survive unfavourable conditions 
for many years and still retain their ability to germinate. When the 
skin is broken by any dirty object (e.g. a dirty wooden splinter or a 
rusty nail) tetanus spores may enter. Since tetanus bacteria grow best 
in the absence of air, a deep hole in the flesh, which does not bleed 
and soon closes up, is more likely to be dangerous than a clean, open 
wound that is washed by bleeding and which is open to the air. 
Under suitable conditions, the tetanus bacteria divide and multiply 
rapidly, producing a very poisonous toxjm which acts on the nervous 
System, first causing stiffness of the muscles of the neck and jaws. 
Later, the muscles of the neck, jaws, and face contract and become 
fixed, so that the mouth cannot be opened—hence the name ‘lockjaw’. 
Finally, all the muscles of the body become stiff and the patient dies, 
To guard against tetanus infection it is particularly important to 
clear all dirty wounds at once. Mere wetting with a weak antiseptic 
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will have no effect on highly resistant tetanus spores: thorough 
cleansing is the best safeguard. It is always risky to seal up a dirty 
wound with sticking-plaster,* but it becomes highly dangerous if 
there are tetanus germs in the wound. The wound should be bandaged 
lightly, so that air can get in. d 

Deep-pierced* wounds require particularly careful treatment and 
should be examined by a doctor, who will inject a preparation of 
tetanus anti-toxin, when advisable, to prevent infection. (In wartime, 
every wounded soldier is given an anti-tetanus injection at the earliest 
opportunity, however slight his wound, since gunshot wounds aré 
particularly dangerous as a source of tetanus infection.) There is also 
a method for producing active immunity Ву injecting tetanus toxoid, 
but this injection has to be given several weeks before exposure to 
tetanus infection. Whenever there is stiffness of the head and neck 
within three weeks of receiving a dirty wound, a doctor should be 
consulted* at once. If an anti-tetanus injection is given in the early 
stages, the disease can be cured. 


Snake-bite 2 


A bite from a poisonous snake shows two wounds a short distance 
apart where the poison-teeth entered (see Fig. 19). (Non-poisonous 
snakes sometimes bite, but leave more numerous marks made by rows 
of teeth without the pair of larger punctures* which are characteristic 
of poisonous snakes.) There are two main kinds of snake-poison. 
One kind, produced by snakes of the cobra group (e.g. Krait, Mamba), 
affects mainly the nervous system, and its effects are sometimes slow 
to appear, especially if the bite is on a leg. The other kind of snake- 
poison, produced by snakes of the viper group (e.g. Russell’s viper, 
fer-de-lance), usually affects the part of the body near the bite, where 
a burning pain usually develops within a few minutes. If the snake can 
be killed and shown to the doctor treating the patient it will help him 
to decide on the best treatment. 

Treatment for snake-bite must be immediate, and, if possible, a 
doctor should be called at once, the victim being kept as quiet as 
possible in the meantime. The first thing to do is to remove as much 
of the poison as possible from the wound and stop it from getting 
into the blood-stream and poisoning the whole body. If the bite is 
on the leg or the arm, the limb must be /igatured, with a strong rubber 
band or bandage tied tightly, like a tourniquet, immediately above the 
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bite, i.e. between the bite and the heart. (The tourniquet must not be 
so tight that the pulse is stopped and it should beloosened for a few 
, minutes every quarter of an hour and retied again a little farther 
from the wound.) The next step is to remove as much as possible of 
the poison remaining near the bite. This is done by cutting open the 
flesh round the bite so that the poisoned blood flows freely. Two 
half-inch cuts, in the shape of a cross (+), and as deep as the snake- 
bite punctures, will let poisoned blood escape. After first-aid treat- 
ment has been applied, and if there is no doctor on the spot, the 


Fic. 19.—Head of poisonous snake 
dv—poison-teeth. 1—tongue 


patient should be carried to the nearest hospital ог dispensary as soon ' 
as possible. 
Scorpion stings inject a poison which affects the nervous system 
like cobra-poison, but it is much less dangerous and seldom causes 
9 death. Treatment should be given ав for snake-bite, cutting open the 
wound with a clean sharp knife or razor-blade so that it bleeds freely. 
A few large spiders have poisonous bites, and similar treatment can 
be applied to get rid of as much poison as possible from the wound. 
Centipedes inject a different kind of poison, and bathing the wound 
with weak ammonia solution usually relieves the pain. 


Rabies—hydrophobia 

Rabies is a disease of mammals, and a man becomes infected with the 

disease if he is bitten or scratched by an animal suffering from rabies 
` —usually a mad dog. (A rabid animal often scratches its mouth to 

remove saliva and thus infects its claws: hence the danger from 

scrat&hes—as well as from bites.) The outward signs of the disease 
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do not develop for a long time—from three to eight weeks after the 
bite—and if the Pasteur treatment is given before signs of the disease 
appear, the patients rarely get rabies. In countries where rabies is 
common, any dog-bite must be reported immediately to a doctor. 
The doctor thoroughly cleans the wounds and 1168 to destroy any 
germs that may have entered. He then has to decide whether the 
Pasteur anti-rabies treatment is necessary. If the dog cannot be traced, 
or if the dog is dead, he assumes that it was mad and infected with 
rabies and the treatment is given. If possible, the dog should be 
caught alive and unhurt and handed over to the health authorities to 
be kept under observation for ten days. If the dog is still alive and 
well at the end of this period, then it was not infected with rabies. If 
the dog was infected before it bit the patient, it will go mad and die 


іп a few days, and the Pasteur treatment of the patient is necessary. In 


any case, itis known within ten days whether the Pasteur treatment is 
advisable, and there is still time for the treatment before the disease 
can develop. 

The Pasteur treatment was first introduced in 1885, when Pasteur 
found that the rabies virus, contained in the spinal cord of a mad dog, 
could be gradually weakened in the laboratory until it no longer 
caused death. The patient receives an injection of the weakest virus; 
then, day by day, he receives injections of stronger and stronger virus, 
until, after two or three weeks, the patient’s resistance to the disease 
is so increased that he becomes immune, and can resist the strongest 
virus from a mad dog. 

The best way to control rabies is to control the disease in dogs. A 
dog can only get rabies if it is bitten by an infected animal, usually 
another mad dog. Hence if all the dogs in a large area are muzzled* 
for a sufficient period each year, no dog can be infected, and if all the 
dogs entering a country are kept in strict quarantine* for several 
months, rabies cannot be introduced. Rabies has been rooted out from 
England in this way. 


DISEASES CARRIED BY BLOOD-SUCKING INSECTS 


Many diseases are caused by the invasion of the blood-stream by tiny 
parasites: e.g. malaria, filariasis, dengue, yellow fever, plague, typhus, 
and sleeping-sickness. The main way in which these blood-parasites 
are carried from the sick to the healthy is by blood-sucking inzects. 


For example, mosquitoes carry the germs of malaria, filariasis, dengue, 
and yellow fever; a flea carries the germ of plague; a louse carries the 
germ of one form of typhus fever; a mite carries the germ of Japanese 
river-fever (scrub-typhus); a biting fly carries the germ of sleeping- 
sickness. 4 


MALARIA 


Until quite recent years, malaria was considered to be the most wide- 
Spread disease in the world, and besides causing millions of deaths 
every year directly and indirectly, it was also the chief obstacle* to 
progress and development, because millions of people were so weak- 
ened by malaria that they could not live happy and useful lives. 
Recent discoveries, however, have greatly reduced the threat of 
malaria to mankind, and ultimate* victory over the disease is now 
in sight. Malaria has already been completely rooted out from several 
communities where sufficient money and organizing ability were 
availabie for this purpose. 

The story of malaria forms such an important example of Man's 
conquest of disease that we must outline it here. 

Malaria is known to have been one of the most serious human 
diseases for over 2,000 years, but nothing was known of how it was 
caused or how it could be controlled until more recent times. The first 
step towards the control of malaria was made in the seventeenth 
century, when it was found that an extract of cinchona bark (which 
contains quinine) could cure the disease. But nothing was known of 
its cause until as recently as 1880, when the French colonial doctor 
Laveran discovered the malaria parasite in the red blood-cells of one 
of his malaria patients. During the next few years Italian doctors 
traced nearly all the stages through which the parasite passes in 
human blood, but how the parasite entered the blood was still un- 
known. About 1895, Manson (the British doctor who had discovered 
that the Filaria parasite was carried from man to man by mosquitoes) 
suggested to Ross (a British army doctor in India) that malaria might 
be carried in the same way, and Ross soon found the parasites of 
bird-malaria in the stomach wall of a female mosquito which had 
sucked blood from an infected bird. In 1896, Ross discovered how the 
parasites that cause bird-malaria pass from the mosquito's stomach 
into"its salivary glands, ready to enter the next bird bitten by the 
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infected mosquito. This completed the life-history of the. malaria 
parasite in birds and suggested that human malaria might be trans- 
mitted in the same way by mosquitoes. The work of Ross was soon 
followed up in Italy, where two Italian doctors proved that human 
malaria was transmitted by mosquitoes, and it became clear, at last, 
that if there were no mosquitoes there would be no malaria. 

This discovery that mosquitoes carried disease was soon applied to 
mosquito-control, e.g. in Central America, where de Lesseps (who 
made the Suez Canal) had been compelled to give up work on the 
Panama Canal, in 1881, because of disease among the workers. Thé 
Americans afterwards re-opened and completed the plan with the aid 
of mosquito-control. К 

The next forward step was the discovery that only Anopheles 
mosquitoes carry human malaria and that only a few species* of 
anophelines are of practical importance. This greatly simplified the 
problem of mosquito-control, because each species of malaria mos- 


quito favours a special type of breeding-place and has its own par- * 


ticular feeding-habits. 

Life-history of malaria parasite 

Although both male and female anophelines feed on plant-juices, the 

female Anopheles has to suck blood if her fertilized eggs are to 

develop, and as she digests the blood, her eggs develop. To obtain 
` this blood, the beak and its needle-like mouth parts are forced 

through the victim’s skin. Liquid from the insect’s salivary glands is 

then squirted into the wound to stop the blood from clotting and to 


break up the red blood-cells, which are too large to pass through the ` 


insect’s beak. Then the blood is sucked up and passed into the insect’s 
‘stomach’. If the victim is suffering from malaria, his blood contains 
microscopic, one-celled malaria parasites (Fig. 20) and some of these 
are sucked up with the blood and enter the insect’s ‘stomach’ (see 
Fig. 20). Here, a number of changes take place, and very small, 


The top diagram shows a female Anopheles feeding on a man with malaria and taki at b 
containing both male (i$) and female (9) malaria parasites. Ў anne eae 


The centre diagram shows how these male and female malaria i ite i ito” 
п c l n parasites unite in the mosquito's 
*stomach' to produce a single egg-like body which develops in the wall of the ‘stomach’, producing 
large numbers of small, needle-shaped parasites which make their way to the insect's salivary 
glands. This stage of development of the parasite inside the mosquito takes at least a week. 


The bottom diagram shows the same mosquito feeding again on a man after thi 
майн X nis vd is раш the needle-shaped parasites into T ME ed 
n hou y will make their way to the liver wh 73 
before returning to the blood-stream and entering red blood-cells. inpr Remsen OE а 
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Fic. 20.—The malaria cycle 
4 mosquitoes are not in proportion to cach other 


Diagrammatic. The sizes of the parasites ап: 
(For explanation, see foot of opposite page) 


needle-shaped parasites are produced, which make their way to the 
insect’s salivary glands (see Fig. 20). Then, nine to twelve days after 
the mosquito bit the infected patient, if the insect bites another 
person, some of these malaria parasites are injected into his blood- 
stream (see Fig. 20). These newly-injected parasites Зооп make their 
way from the blood-stream into the liver-cells, where they develop 
for about a week before returning to the blood-stream and entering 
red blood-cells. In the red blood-cells each parasite grows and divides 
into many more, and after forty-eight hours (in “benign tertian 
malaria’) the infected red blood-cell bursts, setting free the parasites 
into the blood-stream. Some of the parasites succeed in entering 
other red blood-cells, and this is repeated every forty-eight hours. In 
this way the parasites multiply until, about 10-14 days after infection, 
there are millions of parasites in the blood and the first outward 
signs of the disease appear. There are about one million parasites per 
с.с. of blood when these signs first develop. The signs of the disease 
usually appear in three stages: (i) the cold stage, (ii) the hot stage, and 
(iii) the sweating stage. The patient first feels cold (although his tem- 
perature has begun to rise); then, an hour or-two later, his skin feels 
hot and burning, and his temperature rises still further. Then, after 
a few hours of severe discomfort and headache, the patient begins to 
sweat and his temperature falls rapidly until, a few hours later, the 
patient feels quite comfortable, although tired and worn-out. The 
attack of fever takes place when the infected red blood-cells burst, 
setting free parasites along with some poisonous substance. Since (in 
tertian malaria) this course of events is repeated every forty-eight 
hours, there is an attack of fever every other day. (N.B. In the first 
attack of malaria, the fever is usually continuous for the first few 
days.) What has been described above is a simple, straightforward 
attack of benign tertian* malaria, but unfortunately there are more 
dangerous forms, and malaria should therefore be treated by a doctor 
—it is not a disease to regard lightly. 

After a time, some of the parasites change into larger organisms of 
a different type which do not produce fever, and if the patient is bitten 
by a female Anopheles at this stage (i.e. from seven to ten days after 
the attack of malaria began) these parasites are sucked up with the 
blood and pass into the insect’s ‘stomach’ (see Fig. 20). 

The life-history of the benign tertian malaria parasite, therefore, is 
very complicated and occupies about thirty days, consisting of two 
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distinct stages, (i) in the human body (twenty-one to twenty-four 
days), and (ii) in the mosquito’s body (nine to twelve days). You will 
notice that in order to pass on the malaria parasite, a female Anopheles 
must seek a second blood-meal nine to twelve days after picking up 
parasites at her Srst blood-meal. 

There are four different species of malaria parasite affecting man, 
producing four different kinds of malaria, the following three species 
being the most important: (i) Plasmodium vivax is the one-celled, 
microscopic parasite that causes benign tertian malaria with attacks of 
fever about every forty-eight hours. It was called benign* malaria 
because this disease seldom kills the patient. (ii) Plasmodium fal- 
ciparum is the germ of malignant* tertian (or sub-tertian) malaria. 
The attacks of fever recur* about every forty-eight hours (as with 
benign tertian), and this disease is more often fatal. (iii) Plasmodium 
malariae produces quartan malaria, a relatively mild disease with the 
fever recurring about every seventy-two hours. As these different 
types of malaria require different curative treatments it is particularly 
important that expert medical advice should be sought early in all 
cases of recurrent fever, 


The prevention of malaria 

The old saying ‘Prevention is better than сиге” is even truer of malaria 
than of any other disease, because although it is possible to cut short 
an attack of the disease, it is extremely difficult to remove all the 
malaria parasites from the patient's body. In principle, there are three 
different ways of rooting out malaria: either (i) destroy all malaria- 
carrying mosquitoes, OF (ii) protect everybody from mosquito bites, ог 
(iii) destroy all malaria parasites in human beings. Malaria has been 
controlled in the past by making use of all three methods, but now 
that new insecticides* are available which are very deadly to mos- 
quitoes, the first method has become the most effective. 


MOSQUITO CONTROL 


Before the discovery of these new insecticides (e.g. DDT) the best 

way of freeing a district of mosquitoes was to prevent them from 

breeding. Since the early stages of the life-history are spent in water 

(see Bk. III), the first step is to see that any suitable collections of 

water are removed or made unsuitable, Small pools should be filled 
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in and vessels such as old tins, jars, bottles, and coconut shells should 
be cleared away. Rain-water roof-channels and pipes should not be 
allowed to bend and hold water, and holes in decaying trees should 
be filled up with cement. Any open drains for carrying off surface- 
water should have smooth, sloping sides and shouldbe kept clean so 
as to give no hold to larvae and to carry off the rain-water as rapidly 
as possible. Better still are subsoil* drains of unglazed* earthenware 
pipes laid below the surface so that the excess water is carried off 
underground, out of reach of mosquitoes. (This method is widely 
used for draining narrow valleys.) Pools which cannot be filled in or 
drained should be treated with oil. If a thin layer of oil is spread on 
the surface of the water, the mosquito larvae and pupae cannot 
breathe, and therefore die. If DDT is added to the oil, then the 
mosquito larvae are poisoned. Since it takes more than a week for 
an egg to develop into an adult mosquito, if oil is properly applied 
at seven-day intervals, breeding is impossible. 

In recent years, permanent control of anopheline mosquitoes has 
been carried out over large areas by the use of DDT andesimilar 
insecticides, and these new substances have gow completely revolu- 
tionized anti-malarial work so that it is becoming possible to makea 
general attack on malaria throughout the tropics. DDT is very deadly 
to mosquitoes and other insects, and if walls and ceilings of houses 
are sprayed with a solution or suspension of DDT, after the liquid 
evaporates tiny crystals of DDT are left behind. When a mosquito 
rests on the wall and its feet touch the DDT it absorbs a poisonous 
dose and dies in a few hours. DDT is also used mixed with oil for 
spraying mosquito breeding-places. In the island of Cyprus, for 
example, anopheline mosquitoes have been completely wiped out by 
treating all their breeding-places with DDT. In British Guiana, two 
of the most dangerous species of anopheline mosquitoes have been 
wiped out by spraying the inside of every building with insecticide, 
and malaria has practically disappeared from these areas, which 
include rice fields and sugar-cane fields, swamps and waterways. 
This success is being repeated in the island of Mauritius. In Southern 
Rhodesia, four teams of fifteen men, in one season, almost wiped out 
malaria over an area of nearly 2,000 square miles by spraying every 
building with DDT. On farms in this area it was customary for 
20-25 percent. of the labour force to be ill at any one time throughout 
the wet season. After every hut had been sprayed with DDT every 
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farm was working at practically full strength. Similar results have been 
achieved* in the Transvaal, in parts of Brazil, in Bombay Province, 
in Italy, Greece, Venezuela, and the U.S.A. So a disease which has 
been one of Man’s worst enemies for over 2,000 years is at last being 
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Protection against mosquito-bites 

In areas where anopheline mosquitoes still exist, an important means 
of preventing the spread of malaria is to protect people from mosquito- 
Dites. In some very malarious districts, doors, windows, and other 


Fic. 21.—Bed with mosquito-net tied inside the frame and tucked under the 
mattress 


openings in houses are covered with fine wire-gauze* to keep out 

mosquitoes. This is rather costly (and it also interferes with free 

ventilation), hence sometimes only a single room is made mosquito- 

proof, for use after sunset. In any case, everybody living in a district 

where malaria exists should sleep under a mosquito-net. The net should 

be рйї down before sunset and its edges should be pushed under the 
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bed (see Fig. 21). Long trousers and long sleeves should be worn after 
sunset in malarious areas. i 

Most important of all, any patient suffering from malaria (or getting 
better from an attack) should stay in a mosquito-proof room or under a 
mosquito-net, so as not to infect mosquitoes which may later spread 


the disease. The greatest care is necessary between sunset and sunrise, 
when malaria-carrying mosquitoes are most active. 


Destruction of malaria parasites 


In theory, if every human being infected with malaria could receive 
proper treatment in the early stages of the disease, malaria could be 
completely wiped out. In practice, however, this ideal has not been 
realized and the destruction of anophelines by the use of insecticides 
is a much more promising method for wiping out malaria. But the 
use of drugs is still necessary under special conditions, e.g. in dealing 
with sudden outbreaks of malaria. Quinine will destroy the malaria 
parasites in the blood, but only at certain stages of the life-history. 
Quinine has no effect on the fine, needle-like parasites injected by the 
biting insect. Neither has it any action on thę larger form of parasite 
that is produced in the blood as the patient is recovering and which 
can infect the biting mosquito. Quinine will kill the parasites when 
inside the red blood-cells or when they have been set free into the 
blood-stream. Mepacrine (Atebrin, Quinacrine) also kills the parasites 
in this fever-producing stage, but it is much more active than quinine. 
In fact it is possible, when exposed to the bites of infected mosquitoes, 
to prevent an attack of malaria by taking sufficient Mepacrine. 


Pamaquin (Plasmoquine) destroys the larger type of parasite which * 


is sucked up by the mosquito, and thus prevents the human patient 
from infecting the mosquitoes that suck his blood when he is recover- 
ing from an attack of fever. That is, the use of Pamaquin benefits the 


community. Paludrine is a very valuable drug both for preventing ` 


and curing malaria. No previous anti-malarial drug had any effect on 
the malaria parasite at the stage when it is developing inside the 
liver-cells and before it enters a red blood cell. Paludrine has a great 
advantage, for if a small dose of it is taken at regular intervals it 
is possible to prevent development of the parasites before they can 
produce fever. The proper use of Paludrine, therefore, will keep people 
free from malaria even when they are exposed to infection in malari- 
ous areas. Another drug used for treating malaria is Chloroquthe. 


YELLOW FEVER 


In the eighteenth and nineteenth centuries, yellow fever was very 
common in tropical and sub-tropical countries bordering on the 
Atlantic Ocean, 3nd the disease was much more deadly than malaria. 
Today, yellow fever is limited to a few small areas in Central and 
South America and in Africa south of the Sahara. Since yellow fever 
is so seldom met with, it may seem a waste of time to discuss a disease 
which is unknown in most countries, but we shall see that there is a 
serious danger that the disease 
might be introduced, with ter- 
rible results. Yellow fever, like 
malaria, is passed on by mos- 
quitoes. There are two forms of 
yellow fever: (a) urban yellow 
fever, which affects only Man, 
‚ and’ (b) jungle yellow fever, 
- which is a disease of monkeys 
sometimes spreading to Man. 
› The two different forms of the 
disease are transmitted by two 
different kinds of mosquitoes. 
The carrier of urban yellow 
fever is the very common ‘tiger 
mosquito’ (its scientific name 
is Aédes or Stegomyia) (see 
o Fig. 22). This mosquito is easily 
recognized because its legs and 
body bear white stripes. Aédes 
breeds usually in clean water 


Fic. 22.—Aédes aegypti mosquito 


standing in old tins, jars, bottles, (female) (magnified 7 times) 
roof-channels, and water tanks, Note the characteristic markings of body and 
while anopheline mosquitoes legs 


breed in more natural deposits (This mosquito carries yellow fever and dengue) 


of water. Hence the ‘tiger mos- 

quito' is mainly a town and house mosquito, while Anopheles is 

commoner in country districts. The germ of yellow fever is a very tiny 

virus. When a tiger mosquito bites а yellow fever patient during the 

first three days of the fever, it sucks up some of the virus, and about 
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a week later the mosquito becomes infectious for Man and remains 
infectious for the rest of its life. If an infected tiger mosquito bites a 
man, the yellow fever virus is introduced into his blood, along with 
the insect’s saliva. Between three and six days later, the patient has 
a sudden attack of fever, lasting three or four days, which is rather 
like dengue. In severe cases the skin and the whites of the eyes become 
yellow, and bleeding within the body occurs. In many cases the patient 
dies. If the patient recovers, he is immune for life. 

Jungle yellow fever is spread among jungle monkeys in South 
America and in East and West Africa by other kinds of mosquitoes 
which breed only in thick jungle, away from most human settlements, 
but which spend their lives among the tree-tops (where the monkeys 
also spend most of their lives). A man occasionally becomes infected 
while in the jungle and returns to his village or town before the disease 
develops. If, during the first few days of his fever, he is bitten by 
Aédes mosquitoes, this single case of jungle yellow fever may give 
rise to an epidemic of yellow fever, for the same virus causes both 
forms of the disease. ЖС 

It is now possible to protect people-from yellow fever by vaccina- 
tion with small quantities of a mild type of yellow fever virus obtained 
originally from the blood of a West African who recovered from an 
attack of yellow fever in 1927. This special virus is cultivated inside 
hens’ eggs, from which the vaccine is prepared, dried, and frozen for 
storage until required for use. 

Although yellow fever is unknown in Asia, there is no reason why 
it should not spread rapidly if the infection were once introduced: the 
carrier is one of the commonest mosquitoes. In the past, the length 
of the voyage from infected countries has stopped the spread of the 
disease, for an infected passenger who developed the disease would 
become non-infectious long before reaching a non-infected country. 
Today, however, owing to the introduction of rapid travel by air, 
there is a serious danger that a passenger might be bitten and infected 
just before leaving West Africa, for example, and then become 
infectious some seven to ten days later, after he had arrived in a 
country free from yellow fever but having plenty of tiger mosquitoes. 
To prevent the spread of yellow fever in this way, all countries have 
agreed to spray the inside of aircraft with insecticide just before 
leaving one country and immediately on arrival in another, to 
keep airfields free from mosquitoes, and to see that all passengers 
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leaving a yellow fever country have been vaccinated against the 
disease. 


FILARIA-WORMS 


The commonest of the parasitic filarial blood-worms is carried mainly 
by female Culex mosquitoes which have sucked blood from an 
infected person (see Fig. 23). The young filaria-worms carried by 
the mosquito are about 1-5 mm. long, and when the mosquito bites 
a human being the young filaria-worms enter the skin near the bite 
and make their way to the lymph-vessels. When fully grown (about 


Fic, 23.—Culex mosquito (female) resting position (body parallel to the surface) 
(magnified 10 times) 
Aédes rests in a similar position 


‚ 10 cm. in length) these filaria-worms may block some of the lymph- 


vessels, sometimes causing huge swellings, particularly of the legs and 
feet, called elephantiasis. An adult female filaria-worm produces vast 
numbers of small, thread-like embryo worms (about 0-3 mm. long), 
which enter the blood-stream. These tiny creatures live in the larger 
arteries during the day, but towards evening they travel to the capil- 
lary blood-vessels under the skin, remaining there until next morning. 
If a female Culex mosquito bites a filaria patient at night, therefore, 
and sucks blood, it becomes infected with the micro-filaria-worms, 
which make their way from the mosquito’s stomach into the muscles 
of its fore-body, where they grow to a length of about 1-5 mm. and 
then enter the mosquito’s head, coiling up near the base of its ‘beak’, 
ready to enter the skin when the mosquito bites a human victim. 
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Since it is very difficult to get rid of the parasite from an infected 
human patient by direct treatment, prevention of infection is very 
important. The chief means of prevention are mosquito control and 
protection from mosquito-bites by sleeping under a mosquito-net. It is 
particularly important that anyone infected with filaria-worms should 
sleep under a mosquito net. 

Another filaria-worm, Loa loa, is common in West and Central 
Africa, and is carried by mangrove flies. Loa loa causes “Calabar 
swellings’ under the skin. These do not last long and are relatively 
harmless, but the worm sometimes causes more serious trouble by 
making its way into the conjunctiva (the thin outer membrane* 
covering the front of the eyeball and inner eyelid). 

Another filaria-worm, Onchocerca, is found in Man in Equatorial 
Africa and in Central America, being carried by biting flies. Like Loa 
Joa, these worms cause swellings under the skin and may also invade 
the eye, disturbing the eyesight and sometimes even causing filarial 
blindness. As with Loa loa, protection from infection by controlling ,, 
the carrier-flies is difficult. . 

The Guinea Worm (see Fig. 7) is the largest of the filaria-worms 
and is not carried by insects but by water-fleas, which may be swal- ' 
lowed when drinking unboiled water drawn from an unprotected 
well. 


DENGUE AND SAND-FLY FEVERS 


The tiger mosquito can also carry the virus of another fever—dengue. 
Sand-fly fever—another disease, carried by sand-flies and not mos- « 
quitoes—is so similar to dengue that it is often impossible to distin- 
guish between the two; but this does not matter much, as the treat- 
ment is the same for both. Although neither of these fevers is very 
dangerous, and patients seldom die, the early stages are like those of 
yellow fever. If a tiger mosquito bites a dengue patient during the first 
three days of his fever, it sucks up some of the virus along with the 
blood. The mosquito becomes infective about ten days later, and 
remains infective for the rest of its life. If the infected mosquito bites 
a healthy person, the virus is introduced into his blood. Four to nine 
days later, he may suddenly have an attack of fever with severe pains 
in the back and limbs. (Hence dengue is sometimes called “break-bone 
fever’.) The fever lasts for three or four days and then disappears for 
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а day or two. Then there is a short return of fever, and measles-like 
spots appear on the skin. Dengue has to run its course; the patient 
should go to bed as soon as he feels ill, and stay there for seven to ten 
days until he feels quite well again. 

The best way fo control dengue is by the destruction of tiger 
mosquitoes and the use of mosquito-nets by everybody. Any district 
with a lot of tiger mosquitoes may have frequent epidemics* of 
dengue. 

Sand-flies are small enough to pass through an ordinary mosquito- 
nat, hence in places where sand-fly fever and other diseases carried by 
sand-flies are common (see below), it may be necessary to use bed- 
nets of finer mesh.* But sand-fly nets restrict air-movement so much 
that it is uncomfortably hot inside such a net. Sand-flies, however, 
usually remain near the ground, so they are less troublesome in 
upstairs bedrooms, especially where there is free air-movement 
to blow these tiny flies away from sleeping people. Spraying the 

rourd around houses with DDT helps to reduce the number of 
sand-flies, 
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KALA AZAR 


Sand-flies may also carry microscopic one-celled organisms of three 
species of Leishmania that cause kala azar, oriental sore, and espundia, 
three closely-related diseases (see Fig. 24). Kala azar, found in Africa, 
China, India, and South America, is a slow, wasting disease accom- 
panied by fever. It is nearly always fatal if not treated by injecting 
suitable drugs. In a malarious country only a doctor can decide 
whether the patient has malaria or kala azar. 

Oriental sore, found in Africa, India, and the Middle East, is a 
skin sore that develops slowly on exposed parts of the body, usually 
on the face, arms, and legs. Oriental sore usually cures itself, 
after many months, and the patient is then immune to further 
attacks, but the sore can be cured more quickly by injections of 
drugs. 

In cases of espundia (found chiefly in South America, but also in the 
Sudan) the sores attack the nose and mouth, destroying large amounts 
of tissue, and the disease, if left untreated, is often fatal. Treatment is 
by injecting drugs similar to those used for kala azar, but espundia 
is a difficult disease to cure. 
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The sand-fly takes up the leish- 

maniae (round forms), when it 

bites a patient (or dog) suffering 
from leishmaniasis № 


The leishmaniae develop and 
increase in numbers by a process 
of division in the stomach of the 
sand-fly. They become elon- 
gated and move forward to the 
pharynx, and there multiply so 
greatly that they block the pas- 
sage 
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The sand-fly injects the elon- 
gated, free-swimming forms into 
Man (or dogs) when it subse- 
quently attempts to feed. The 
whole cycle in the sand-fly 
occupies about 10 days 


Fic. 24.—The leishmaniasis cycle ^ 
Diagrammatic, The sizes of the parasites and sand-flies are not in proportion to each other 
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PLAGUE 


Plague is another disease carried by a blood-sucking insect—the rat- 
flea. Plague is primarily a disease of rats and other rodents, * caused 
by plague bacterig, but it may be carried by fleas to Man and several 
other mammals. When a rat is suffering from a severe form of plague, 
the germs of the disease are present in its blood. If a flea bites this rat, 
it sucks up blood containing plague bacteria. The plague bacteria 
tlien multiply so rapidly in the insect's food-canal that a semi-solid 
mass is formed, blocking up the stomach and gullet (see Fig. 25). 


9 
STOMACH GULLET 


FRESH BLOOD 


(b) 


Fic, 25 


(a) Rat-flea with 'stomach' blocked with mass of clotted blood and plague bacteria 
(5) Rat-flea's ‘stomach’ and gullet blocked with clotted blood and plague bacteria 


When the rat dies (usually a few days after being infected) the infected 
flea leaves the dead body as it cools, and looks for another victim, 
preferably another rat; but if the flea fails to find another rat it may 
bite a human being and attempt to suck blood. But as its ‘stomach’ 
and gullet are blocked, instead of sucking blood it forces out some 
of the contents of its gullet into the bite, thus introducing plague 
bacteria into the victim's tissues. The bacteria multiply and spread 
through the neighbouring lymph-vessels and may also enter the 
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blood, and, about three days after infection, the outward signs of the 
disease appear. у 

About three days after infection there are a sudden rise of tem- 
perature, severe headache, and pains in the back. The nervous system 
is disturbed, and the patient seems to be intoxicated.* About the 
same time, in most cases, the lymph-glands at the top of the thigh or 
under the armpit become swollen and tender. The swelling is called a 
bubo, and this type of plagué is called bubonic plague (or lymph-gland 
plague). Most victims of plague soon die unless treated with recently- 
discovered drugs. 2 

In some rare cases, buboes do not develop and the plague bacteria 
multiply in the blood-stream rather than in the lymph-vessels, caus- 
ing an even more deadly type of plague (sépticaemic plague or plague 
blood-poisoning). It is from victims in this stage of the disease that: 
fleas may become infected when they suck blood. 

In still rarer cases, the patient’s lungs become infected with plague: 


bacteria, and this type of plague (pneumonic plague) is extremely’ , 


infectious, being spread by droplet infection. It is so deadly that the: 
patients nearly always die within a few days, 

Since treatment does not always cure plague, prevention becomes: 
most important. Rodent-plague always exists before,human plague: 
breaks out, hence it is important to destroy as many rats (and their 
fleas) as possible by trapping, gassing, and poisoning (and fleas by 
the use of DDT). Buildings, especially in sea-ports, should be made: 
rat-proof. Whenever unusually large numbers of dead rats are found! 
anywhere, a report should be made to the public health authorities,, 
who will collect the rats (with great care) and have them examined in 
a laboratory. Rats must be stopped from coming ashore from ships: 
in port, and there must be strict quarantine of trains, ships, aero- 
planes, and their passengers arriving from plague-infected countries. 
Anti-plague inoculation gives considerable protection from infection. 


TYPHUS 


There are several kinds of fever caused by rickettsiae (micro-organ- 
isms smaller than bacteria but larger than viruses), all of which are 
carried by blood-sucking insects, mites, or ticks. The four chief 
diseases in this group are (i) mite-borne typhus, (ii) tick-borne typhus,, 
(iii) flea-borne typhus, (iv) louse-borne typhus. E 
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Mite-borne typhus, also known as scrub-typhus, Japanese river fever, 
and tsutsugamushi disease, is believed to have spread from the banks 
of certain rivers in the main island of Japan through many parts of 
the Far East, e.g. Burma, Malaya, and New Guinea. It is a disease 
of rats and field-mice, carried to Man by the bite of the larva of a 
tiny mite (see Fig. 26). The germs of the disease are present in infected 
field-mice or rats, and the larval mite (about 1 mm. long) becomes 
infected when it bites infected mice or rats. The rickettsiae are passed 
on to the offspring of this mite and these larvae (about 0-2 mm. long) 
can infect human beings. Men walking through grass where infected 
rats and mice exist may be bitten by the infected larva of this second 
generation.* Scrub-typhus,is commonest in rat-infested* land that 


Fic. 26.—Larval mite of the kind which carries scrub typhus 
(magnified 60 times) 


| »once was cultivated but which has become overgrown with scrub.* 
| The first signs of the disease appear from five to fourteen days after 
>» infection, when the fever begins, bringing dangerously high tempera- 
tures after a few days and often continuing for two or three weeks if 
the patient does not die earlier. 

Until very recently no drug was known to cure this deadly disease, 
but newly discovered drugs are giving very successful results, and, 
where the new treatment is available, scrub-typhus is no longer such 
a highly dangerous disease. 4 

To avoid infection, all parts of the body should be covered when 
walking through infected areas, and a bath should be taken as soon 
as possible afterwards. An additional precaution is to treat the cloth- 
ing with certain chemicals which repel or kill the mite larvae. If the 
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tiny, reddish larval mite is discovered on the skin, it should be 
removed at once and the bite disinfected. 

Tick-borne typhus is a disease of rats, mice, and dogs and is found 
in South, West, and North Africa, southern Europe, North and 
South America. It is carried by ticks parasitic on these animals and 
if one of these infected ticks bites a man, he becomes infected. The 
course of the disease is very similar to that of mite-borne typhus and 
the new drugs give equally encouraging results. 

Flea-borne typhus is a disease of rats, carried from rat to rat by rat- 
fleas. Infected fleas sometimes bite Man if they cannot find a rat. 
This is a less common disease than the other forms of typhus and 
seldom produces an epidemic among human beings. 

Louse-borne typhus is carried from man to man by body-lice and is 
therefore commonest in lousy and crowded communities, especially 
under cold conditions, where bathing and the changing and washing 
of clothes are difficult or impossible. In the tropics, where її is usually 
easy to.bathe and to wash one’s clothing, louse-borne typhus Is less, 
common than the other forms. With the discovery of new and power- 
ful insecticides like DDT it is now possibJe to kill body-lice very 
easily, simply by blowing DDT powder up the sleeves and trouser-legs® 
and down the collar of lousy people without even undressing them. 
This kills all their body-lice and prevents them becoming lousy again 
for several weeks even though they do not change their clothes. This 
method has been used with great success among refugees* in time of 
war or famine* and under cold conditions. Although DDT kills lice, 
it does not kill the rickettsiae in the dried louse faeces, hence clothing 
from a louse-borne typhus patient must be removed with great caree 
(by someone wearing a pad over mouth and nose) and then boiled 
or, better, burned, because the disease can be caught by breathing 
dried infected louse faeces. 


LEPTOSPIROSIS 


Although this disease is not carried by insects, it is convenient to 

discuss it here since it is also a disease of rats. The disease is caused 

by invasion of the blood-stream by a microscopic, one-celled organ- 

ism called Leptospira (hence the disease is sometimes called /epto- 

spirosis). The germ may enter the body if water containing the urine 

or faeces of infected rats is swallowed. Infection may also” enter 
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through the skin by contact with damp soil in places where there are 
rats. Swimming in infected pools and rivers is a common cause of 
infection, since if the germs are in the water they may either be 
swallowed or enter the body through the skin. Besides this, the damp 
earth on the banR may be infected, and germs may enter through the 
bare feet, especially if the skin is broken. 

From five to twelve days after infection, there is sudden fever with 
shivering,* headache, vomiting, and frequent watery motions. 

The eyes become bloodshot, and after two or three days the skin 
Becomes yellow and the urine strongly coloured. The disease is often - 
fatal, and a doctor should be called in during the early stages. 

To avoid infection, one, must be very careful about swimming in 
pools and streams. Public baths, too, should be rat-proof and the 
water should be properly filtered and disinfected. Food should be 
carefully EOF from contact with rats. Destruction of rats helps 
to control the disease. 
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BILHARZIA DISEASE 
° 


> The Schistosomes (or Bilharzia) are parasitic worms causing human 
disease. They are not transmitted by blood-sucking insects but are 
considered here because they invade the blood-stream. In some parts 


(a) (b 
Fic. 27.—Eggs of schistosomes (magnified 200 times) 


a. Schistosoma haematobium. Schistosoma mansoni. b. Schistosoma japonicum 


of Africa, no less than 50 per cent. of the population are infected with 

these schistosomes. The parasite is a small worm, or fluke, which lives 

in the veins, mainly in the portal vein near the bladder and rectum. 

The male fluke is shaped like a leaf, about half an inch in length, and 
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rolls up to form a channel in which the female fluke lives, laying her 
eggs in the victim’s portal vein. These eggs are oval in shape, bear- 
ing a sharp point, and they bore their way through the walls of 
the bladder and rectum, causing irritation and bleeding (see Fig. 27). 
The eggs burst as soon as they reach water, setting free tiny embryos 
which swim about searching for their intermediate host, a fresh-water 
snail (see Fig. 28). If an embryo finds a snail, it bores its way into the 
snail’s ‘liver’ where it undergoes a series of changes, finally producing 
a number of microscopic, tadpole*-shaped animals which escape into 
the surrounding water, where they swim about looking for their othet 
host—Man. If they do not find a human host within thirty-six hours 


(b) (9) 
Fic, 28.—Snail hosts of schistosomes, Slightly enlarged 


a. Bulinus b. Planorbis c. Qncomelania 
Schistosoma haematobium) (Schistosoma mansoni) (Schistosoma japonicum) 


after leaving the snail, they die. If they find a man, they bore through 
his skin, causing severe itching, make their way to the portal vein, 
and develop into adult blood-flukes after a few weeks, thus complet- 
ing the life-cycle. A doctor can cure bilharziasis by injecting a drug. 
Infection can be prevented by (a) not walking or bathing in water 
containing snails (or which has: contained snails during the last 
thirty-six hours), and (5) by not drinking unboiled water from natural 
sources. 

The snails in which the flukes pass part of their life-cycle prefer 
slow-moving or still water, e.g. irrigation* canals, ponds, and lakes, 
and the use of untreated water from such sources for bathing or 
drinking must be avoided. 


SLEEPING SICKNESS—TRYPANOSOMIASIS 


Sleeping sickness is an insect-borne disease occurring in tropical parts 
of Africa. It is caused by a one-celled animal (called a trypanosome— 


G- 


The tsetse fly (male or female) 

takes up the blood of the sick 

person, which contains {гурапо- 
somes 


The trypanosomes enter the gut 
of the tsetse fly, and there they 
develop and increase in numbers 
by a process of division. The 
trypanosomes travel along the 
gut to the end ofa lining mem- 
brane, and then they double back 
between it and the gut wall, pass- 
ing into the proboscis and from 
there into the salivary glands 


From the salivary glands the 
trypanosomes are injected into 
animals (or Man) at subsequent 
feeds. The whole cycle in the 
tsetse fly occupies about 20 days 


ig Fic. 29.—The trypanosomiasis cycle 


zes of the parasites and tsetse flies are not in proportion to each other 


Diagrammatic. The si 


hence the scientific name for the disease’), living in the victim's blood- 
stream or lymph-vessels (see Fig» 30). These blood parasites live not 
only in Man but also in some domestic and wild animals, which thus 
provide a source of infection for Man. When a tsetse Лу bites an 
infected person, it sucks up trypanosomes along with the blood, and 
after undergoing a series of changes in the insect’s gut they make their 
way to its salivary glands, ready to be introduced into the next victim 
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Fic. 30.—Trypanosomes in human blood (magnified 1,000 times) 


when the fly bites (see Fig. 29). Although tsetse flies feed mainly on 
other animals, they are always ready to bite human beings in daylight 
out-of-doors. 

Sleeping sickness begins with fever resembling malaria, and, if 
proper treatment is not given, the patient gets thinner and weaker 
until he dies of the disease. Early treatment with modern drugs, how- 
ever, gives very successful results: another example of the importance 
of getting proper medical attention as soon as anyone is attacked by 
fever. 


RELAPSING FEVERS 


Relapsing* fever is caused by the presence in the blood of tiny one- 
celled parasites called spirochaetes (from their spiral shape, see 
Fig. 31). These spirochaetes are carried either by lice or by soft ticks. 
About a week after infection, the patient suddenly develops fever 
resembling malaria or sleeping sickness. Then, after a few days, his 


1 N.B. Sleeping sickness (trypanosomiasis) must not be confused with ‘sleepy 
sickness’ (encephalitis), which is a virus disease whose transmission is not yet fully 
understood. 9 
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temperature goes down to normal and he thinks his illness is over 
until, a few days later, he has а relapse and the fever returns. 
Relapsing fever is a dangerous disease, hence it is important to have 
the blood examined under a microscope whenever anyone begins to 
get fever. Relapsing fever, in particular, must receive skilled medical 
treatment. 

Tick-borne relapsing fever is carried by soft ticks that take in 
spirochaetes when they suck blood from an infected person. Then 
the spirochaetes multiply and make their way to the tick’s salivary 
sand other glands, so that when the infected tick next sucks blood, 


(a) (b) 
Fic. 31 c 
a. Soft tick (Ornithodorus) (magnified 4 times) 
Carrier of one form of relapsing fever 
b. Spirochaetes of relapsing fever in human blood, with red blood-cells 
(magnified 1,000 times) 


some spirochaetes enter the victim's body. In countries where tick- 
fever is common, it is important that the walls and floors of houses 
shall be free from cracks in which ticks may hide. Where such cracks 
occur, a suitable insecticide like BHC (benzene hexachloride) should 
be used to kill the ticks. 

Louse-borne relapsing fever is transmitted by lice which have fed on 
infected blood. After multiplying inside the insect, the spirochaetes 
cannot escape unless the louse is crushed (e.g. by scratching). In this 
way the spirochaetes are set free on thé victim’s skin and may find 
their way into his blood. The prevention of louse-borne relapsing fever 
depends on the destruction of lice and this has been discussed on 
р. 92 when dealing with louse-borne typhus. 

97 


э 


СНАРТЕК 


HYGIENE OF THE SKELETAL, MUSCULAR, AND 
NERVOUS SYSTEMS 


The skeleton forms the framework of the body and gives it its definite 
shape, besides protecting the more delicate organs. At about twenty- 
five years of age, the bones stop growing and their shape is fixed. » 

A baby’s skeleton consists largely of soft cartilage, which gradu- 
ally changes into hard bone during growth. For this reason, a child’s 
skeleton is fairly soft and flexible,* and 16 shape can be changed. 
In childhood, therefore, it is very important to see that the skeleton 
is properly shaped before growth stops and the bones harden. If 
children always stand and sit squarely, in an upright position, their 
skeleton will be well shaped. Young children should not be allowed 
to carry heavy loads. If an uncooked chicken bone is soaked in 
vinegar* or some other weak acid for a few, days, although it will 
still Jook the same it has become so flexible that it can be tied in a 
knot. This is because the acid has dissolved out the mineral matter 
(mainly calcium phosphate and carbonate) leaving only the organic 
framework. If a similar bone is burnt, however, it becomes brittle* 
because the organic material has burned away. The bones of young 
children are richer in organic matter and therefore much less brittle 
than those of old people (whose bones contain more mineral matter). 
Children’s bones, therefore, break less readily than those of adults, 
and their fractures* mend more easily. In fact, when the bones of 
children do break, they usually remain connected at one side of the 
fracture, just as a green stick does not break clean across (as does a 
dead dry stick). Hence the term ‘green-stick’ fracture is applied to 
such cases. 

Good posture during childhood helps to provide an efficient, well- 
shaped skeleton in the adult. Besides this, a properly developed 
skeleton allows plenty of room for the free action of the heart, lungs, 
and other organs of the boay. Physical exercises and suitable games 
provide the best means for proper development of the skeleton and 
also for correcting such defects* as stooping,* round shoulders, or 
holding one shoulder higher than the other (see Figs. 32 and 33). 

98 


| 


Since the hard, mineral part of bone is mainly calcium phosphate, 
it is essential that the diet of a growing child should contain sufficient 
calcium and phosphorus compounds in the right proportions. But in 
order to absorb these calcium and phosphorus compounds, the body 
must have sufficient vitamin D. Vitamin D, we have seen, is present 
along with vitamin A in milk, butter and eggs, and in fresh, green, 


(a) b) € 
E Fic. 32 : 
(a) Good writing position (b) Bad writing position 


(9 
Fic. 33.—Sitting postures 
(a) Good (b) (с) (d) Bad 


leafy vegetables. It is also formed from ergosterol in the skin when 
exposed to sunlight (hence there need be no lack of vitamin D in 
tropical countries), and any child eating sufficient of these foods and 
getting sufficient sunlight and out-of-doors exercise, together with 
proper rest and sleep, is supplying the needs of the young skeleton. 
In some cases it may be desirable to increase the intake of vitamin D 
by Biving the child fish-liver oil. 
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BONE INJURIES—FRACTURES 


D 

Everyone should know a few guiding principles about how to deal 
with broken bones. The chief principle is, ‘Do not make things worse 
by moving the injured person unnecessarily.’ If possible, let him 
remain where he is until the doctor or the ambulance* comes. If the 
injured person must be moved before proper medical attention 
arrives, the injured part must first be protected from further injury by 
bandaging the injured part to a splint* or similar firm support. With 
a compound fracture (i.e. when a broken bone is sticking out through 
the skin) do not try to push back the bone beneath the flesh. This must 
be done only by a doctor (after thoroughly cleansing bone and 
wound). ? 

You should learn the proper use of slings,* bandages, and splints in 
dealing with broken bones by attending a practical* First Aid course 


conducted by a doctor or qualified expert. ° 


» 
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An important characteristic of mammals is their more or less рег- : 
manent specialized teeth. The teeth of all mammals dre built on the 
same ground-plan, although they may differ widely in size and shape 
according to the animal’s feeding habits, e.g. the carnivores (or 
flesh-eating mammals, such as the dog, cat, lion, tiger) have teeth 
adapted mainly for tearing and cutting, while the teeth of herbivores 
(or plant-eating mammals like sheep and cattle) are adapted chiefly 
for chewing and grinding. 7 
In every type of tooth, the part which is seen projecting into the 
mouth is called the crown of the tooth, while the part embedded in 
the jaw-bone is called the root (see Fig. 34). The region level with the 
gum, where the crown joins the root, is called the neck of the tooth. 
The greater part of a tooth consists of dentine (or ivory). Dentine, 
although very strong, is somewhat elastic, so that it supports sudden 
pressure without breaking. Dentine, however, is too soft to stand 
continuous wear, and the crown of the tooth is covered with a thin 
layer of a very hard substance called the enamel. Enamel is the 
hardest tissue in the body, and in fully-grown teeth it consists almost 
entirely of mineral (inorganic) material. Although the enamel is 
brittle, it is saved from breakage because it rests on the elastic defitine 
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beneath. The enamel extends to the neck of the tooth. The dentine 
of the root is covered with a thin tayer of bone-like cement, which 
helps to fix the tooth in its socket* in the jaw. In the middle of the 
dentine is the pulp-cavity, containing a soft mass of blood-vessels 
and nerves, whiéh enter through a tiny hole at the tip of the root 
(see Fig. 34). 


Mammals have different kinds of teeth, each useful for different 
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Fic. 34.—Tooth structure 


work. In Man, there are four kinds of teeth: (a) Incisor teeth— 
flattened, cutting teeth for biting and tearing food. These are the 
four front teeth in each jaw. (b) Canine teeth—more pointed and 
stronger than the incisors: two in each jaw, on either side of the 
incisors. These canine teeth are best developed in flesh-eating 
mammals, e.g. cats, dogs, and tigers, and are used for seizing their 
living victims. (c) Pre-molar teeth—four small teeth in each jaw for 
breaking and crushing the food, placed in pairs behind each canine 
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tooth. (d) Molar teeth—twelve large, ‘double’ teeth for grinding up 
the food and mixing it with saliva: three on either side of each jaw. 
There are no true molars in the temporary ‘milk-teeth’; the so-called 
‘milk-molars’ are pre-molars (see Fig. 35). 

Man grows two sets of teeth— a temporary* set during childhood 
and a permanent* set when grown up. When a baby is about seven 
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(b) 
Fig. 35 
(a) Human temporary teeth (b) Human permanent teeth 


months old, the first front teeth appear. Other teeth appear gradu- 

ally until by the time the child is about two years old, the temporary 

set is complete, consisting of four incisors, two canines and four 

pre-molars in each jaw. These twenty ‘milk-teeth’ serve the child 

until it is about six years old. During this time the jaws are grow- 

ing longer, thus making room for the permanent teeth, which are 
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- gradually developing insi< 3 <= & he jaws (see Fig. 36). At about six years of 
© age, the first permanent ma < > ll ars appear, behind the temporary molars, 

_ and during the next few =z < ars the temporary teeth loosen and fall 
out, being replaced by = Fa <> permanent teeth, until by the fifteenth 
year only the third moli» ¥ = or ‘wisdom teeth") have still to appear. 
The complete set of p= ж— za aa anent teeth, therefore, consists of four 
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SECOND PRE- < сн В 


FIRST PERMANENT MOLAR 
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SECOND PERMANENT 
MOLARS PERMANENT 
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Fic. 36.—Upp<— A 
АЙ the temporary teeth are prc men = nd lower jaws of a six-year-old child 
== 


permanent tec (ia а 
= and the first permanent molars are coming through. The 
be seen forming behind the temporary teeth 


incisors, two canines, Ё; 
a total of thirty-two tee g ха ж pre-molars, and six molars in each jaw, 
This is the most cora ку E. 

of the teeth and their I> 4 <> mient point at which to consider diseases 

Diseases of the teeth Mention. o 

The causes of dental* 

headings: (i) local cal <. — Ж ease are best considered under two main 
-S-, which affect the teeth directly, and (ii) 
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general causes, which affect the body in general and the teeth in 
particular. о 

(i) Local causes of dental decay. Actual decay is caused by certain 
kinds of bacteria. Our mouths, and the food we eat, contain large 
numbers of bacteria, of many different kinds. Most of these bacteria 
are harmless, but some of them feed on food particles left sticking 
to the teeth, and as they feed they produce organic acids which 
dissolve the enamel, forming tiny holes. These holes get bigger and 
deeper, eating through the enamel and extending into the dentine. 
The softer dentine decays still more rapidly, until the pulp is attacked 
and then there is severe toothache owing to exposure of the nerves. 
Once bacteria enter the pulp, they can travel down through the pulp 
cavity and form an abscess* round the root of the tooth (see Fig. 37). 


Fic. 37.—Four stages of dental decay 


1—Enamel begins to decay. 2—Dentine also begins to decay. (A dentist can save this tooth.) 
3— Pulp begins to decay. 4—Pulp completely decayed; abscesses formed 


Such an abscess is a mass of bacteria, and the poisonous substances 
they produce may enter the blood-stream and be carried to all parts 
of the body, causing other disturbances. An abscess may cause a 
gumboil or a swelling of the face, which drives the sufferer to a 
dentist.* Sometimes, however, an abscess causes no local pain since 
its poisonous products are being carried away to other parts of the 
body by the blood-stream, causing serious disturbances which seem 
to have nothing to do with the teeth until an X-ray picture of the 
jaw shows the real cause. 

Another local cause of dental decay is badly-shaped, unevenly- 
spaced teeth. Such teeth are difficult to keep clean, since it is not 
easy to remove particles of food from the awkward spaces between 
the teeth. И 
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(ii) General causes of dental decay. If dental decay were due only 
to such local causes, then clean, well-shaped, and well-spaced teeth 
should never decay. (In fact, it was formerly believed that ‘a clean 
tooth never decays’.) Unfortunately, such teeth -often do decay, 
hence there musbbe other causes of decay besides those which affect 
the mouth and teeth directly. 

Many teeth which appear quite normal on the surface are badly 
formed inside, and such teeth very often decay. In some cases, a 
serious illness or a long period of ill-health during childhood results 
in a small area of badly-formed enamel which is easily dissolved by 
acids. 

Proper diet has a great influence on the formation of good teeth, 
and we have seen (on p. 20) that although a diet may contain enough 
calcium and phosphorus compounds, the body cannot make use of 
these compounds to grow strong, well-formed teeth unless vitamin D 
is also présent in the diet. 

& 
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Prevention of dental disease 
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In order to prevent dental disease, four main conditions are neces- 
sary: (i) The teeth must be well formed and strong. (ii) They must be 
weil arranged in the mouth. (iii) They must be properly used. (iv) They 
must be kept clean. : 

(i) We have seen that in the formation of good, strong teeth it is 
necessary to have a suitable diet containing enough calcium and 
phosphorus compounds, together with vitamin D. Such a diet will 
include milk, eggs, butter, cheese, animal fat, fresh fruit and green 
vegetables. 

(ii) If the teeth are regular in shape and well spaced in the mouth, 
they are less likely to decay and will chew the food better. Young 
children should not be given ‘comforters’ to suck, and should not 
be allowed to suck their fingers, as these practices often displace the 
growing teeth. In some children, the temporary teeth remain too 
long in the jaw and hinder the normal growth of the permanent 
teeth. In such cases, the temporary tooth which is in the way should 
be pulled out to allow the permanent tooth to move into its proper 
position (see Fig. 36). ; 

(iii) One of the main causes of the dental decay so widespread in 
‘civilized’ communities is the lack of tough food requiring vigorous 
chewing. The teeth and jaws are adapted for biting, crushing, and 
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grinding food. *Uncivilized' peoples, eating coarse, tough, uncooked 
food, often avoid the dental decay which is so common among 
‘civilized’ peoples. If the jaws are not properly used in childhood 
they remain small and narrow so that there is not enough room for 
the teeth. Active use of the jaws during chewing stimulates the blood- 
supply to the teeth and the flow and movement of saliva. Apart from 
its digestive action, saliva cleans the teeth by washing away food 
particles. The alkaline saliva also neutralizes the harmful acids 
formed by the bacteria which cause decay. Hard chewing of tough, 
fibrous foodstuffs also helps to clean the teeth by removing the sticky: 
film left by soft starchy and sugary foods. 

Unfortunately, under modern conditions, with diets of soft, over- 
refined, cooked food, very little chewing is required. Hence the diet 
must always include hard and fibrous food materials to encourage 
the healthy habit of chewing. Substances like hard biscuits, bread- 
crusts, fresh fruits, and raw green vegetables are all of value from 
this point of view. Chewing sugar-cane is particularly good for the 
teeth. - > 

(iv) We have seen that with a proper diet and vigorous chewing, 
no artificial cleansing of the teeth would be necessary, but under 
conditions of ‘civilized’ life, artificial methods have to be used. 
A tooth-brush or fibrous stick is generally used for the purpose, 
brushing all the surfaces of all the teeth with up-and-down and 
round-about movements rather than backwards and forwards in a 
horizontal direction. As far as possible brushing should be from the 
gums so as to keep the gum pressed tightly around the neck of each 


tooth. A tooth-paste or powder helps the cleansing effect. In place . 


of expensive commercial tooth-pastes and powders, a strong solution 
of common salt, or of baking soda (sodium bi-carbonate), or a 
mixture of the two, will help the tooth-brush to do its work. The 
teeth should always be cleaned before retiring for the night, after 
taking the last food for the day, so that the harmful bacteria may 
not become active during the hours of sleep. If possible, the teeth 
should be cleaned after each meal; the mouth, at least, should be 
thoroughly rinsed out with clean water. 

Tartar is the name given to a hard deposit that often forms on 
teeth (particularly behind the lower incisors in adults). It consists of 
a mixture of calcium phosphate and calcium carbonate bound 
together by organic matter. Tartar should be removed periodizally 
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` (by a dentist) because it may force back the gum and expose the 


dentine around the neck of a tootlt below the enamel. 


_ Dental inspection 


Nearly all the permanent teeth develop during school-days, and the 
main object of school dental inspection is to ensure that there shall 
be a set of strong, healthy teeth in the adult. Regular inspection by a 
qualified dentist makes it possible to discover the early stages of 
decay and then save valuable teeth by discovering and filling tiny 
éavities. Dental decay is commonest during early life and the process 
is more rapid in the young than in adults. 


[3 
VALUE OF MUSCULAR EXERCISE 


It is by means of the muscles that the various parts of the body 
move. If the muscles are to do this efficiently they must be strong 
and healthy. To build up the muscles of a growing child, a‘sufficient 
supply ‘of suitable food is required. After absorption, the food 
material must be carried to the muscles by the blood. Exercise in- 


creases the flow of blood to the muscles. Without exercise the muscles 
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do not develop properly, but remain soft and weak. People that do 
heavy muscular work for several hours every day, using the large 
muscles of the body, get all the muscular exercise they require; but 
people doing indoor work, often sitting down for hours at a time, 
are not using their muscles sufficiently. It is most important that 
every normal person should exercise the muscles actively, so as to 
produce (a) free sweating, (b) full action of the lungs, (c) increased 
action of the heart, and (d) more rapid circulation of the blood. 
Exercise not only makes the muscles strong and healthy, it also 
does good to every organ of the body. We may summarize the effect 
on the various body-systems as follows: (i) The blood system— 
Exercise makes ће heart beat quicker and makes the circulation more 
rapid, resulting in a better blood-supply to the tissues, carrying food 
material and oxygen and removing waste material. (ii) The skin— 
Exercise causes the sweat-glands to became very active, giving out 
water and waste substances from the skin. (iii) The lungs—During 
exercise, the lungs become more active, breathing is deeper and the 
air in the lungs is changed more often, so that more oxygen is taken 
in and more carbon dioxide and water-vapour given out. (iv) The 
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food-canal—Exercise encourages regular action of the intestines and 
prevents constipation. (v) The nervous system—Exercise stimulates 
the nervous system, refreshing the brain owing to the increased 
circulation of the blood. 

Outdoor games of skill, e.g. cricket, football, hotkey, tennis, &c., 
provide exercise for both the muscles and the brain, since it is only 
when the nervous system is working perfectly that the muscles can be 
properly controlled. Active muscular exercise is particularly import- 
ant for those who spend several hours a day in ‘brain work’. Merely 
watching games is useless. The healthy youngster who gets plenty 
of suitable food and exercise will usually develop a good posture. 


FATIGUE—REST—SLEEP 


Too much exercise causes fatigue,* both muscular and nervous. We 
feel tired not because the carbohydrate in the muscles has ‚been 
oxidized? and used up, but because the chemical products of the 
oxidation are not being removed fast enough by the blood. Fatigue, 
therefore, is not like the loss of power of a petrol-engine through a 
stoppage in the fuel supply, but rather like the loss of power in a 
machine whose moving parts are stiff with dirt. The ture for fatigue 
is rest. 

During rest, the harmful products of the activity of muscle- and 
nerve-cells are removed by the blood while the tissues are repaired 
and made ready for further activity. Whenever possible, it is better 
to lie down to rest, so as to relieve the heart of the work done in 
pumping blood against gravity.* The best form of rest is sound sleep. ' 
During sleep we become unconscious of outside happenings, and 
body and brain get a complete rest. The muscles relax, the heart 
beats more slowly, and the breathing becomes shallow. Most people 
in the tropics need eight hours of unbroken sleep every night. Grow- 
ing children should never have less than this. 


HYGIENE OF THE NERVOUS SYSTEM 


The nervous system is so closely connected with the muscular system 

that what has been said about the hygiene of the muscular system 

applies also to the nervous system. Fatigue affects the nerves even 

more than the muscles. The most tiring work never completely 
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fatigues the muscles. Long before this stage Is reached the nervous 
system has become so fatigued that it cannot supply the necessary 
impulses* to keep the muscles moving. Кез? and sleep, therefore, 
have even more important effects on the nervous system than on the 
muscles. a 

The brain, too, needs ‘exercise’. A man who does the same work 
every day in the same way needs a change during his spare time. 
This is one of the main reasons for the value of a spare-time hobby* 
which exercises the brain in a different way. Hence the ‘brain-worker’ 
should have a hobby which needs some muscular effort, while the 
hand-worker should have a hobby which needs some effort of the 


brain. 
« 


HYGIENE OF THE. SENSE-ORGANS 


There аге five main ways in which we get information about the out- 
side" world—by our senses of sight, hearing, taste, smell, and feeling 
(touch,»temperature, and pain); and it is important to keep all the 
sense-organs working efficiently if we are to respond properly to 
outside stimuli.* 


Hygiene of the eyes 

The eye is Man's most important sense-organ, and poor eye-sight is a 
great handicap. Common defects are short-sight (or near-sightedness) 
and /ong-sight (or far-sightedness). A near-sighted (or short-sighted) 
person can only see objects clearly when they are near to him, and 
he cannot see clearly objects beyond a certain distance. This is 
because the transparent covering in front of the eyeball is too much 
curved or because the eyeball is too long from front to back, so that 
parallel rays from a distant object are brought to a focus* in front 
of the retina. In other words, the converging* effect is too great, as 
shown in Fig. 38(a). This can be corrected by placing a suitable con- 
cave* (or diverging*) lens in front of the eye, so that the image* of a 
distant object is formed on the retina (Fig. 38(b)). A short-sighted 
person, therefore, needs eye-glasses (or spectacles) with concave lenses. 
A near-sighted child can read easily and Often does well in class, but 
out of class he cannot see clearly enough to play games well. So he 
tries to avoid games and becomes a ‘book-worm’.* By wearing suit- 
ablespectacles, the handicap of short-sight can be overcome. 
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A long-sighted person can see distant objects clearly but not near 
objects. This is because the transparent covering in front of the eye- 
ball is not sufficiently curved or because the eyeball is too short from 
front to back, so that rays from a near object are brought to a focus 

behind the retina. In ether words, the 
rays are not converged sufficiently, as 
shown in Fig. 38(c). 
This fault can be corrected by placing 
(а) SHORT-SIGHTED EYE a suitable convex* (or converging) lens 
in front of the eye so that the image of 
a near object is formed on the retina 
(see Fig. 38(d)). A long-sighted person, 
therefore, needs eye-glasses with convex 


lenses. 
A third kind of eye-trouble often 
(b) CORRECTION OF develops as people get older, when the 
SHORT-SIGHT eye-lens gets harder and less elastic, 


and the ring of muscle is unable to 

squeeze it sufficiently to make it more 

convex when looking at near objects. 

Older people, therefore, often need 

glasses with convex lenses for reading; 

(<) LONG-SIGHTED EYE in fact they often require two pairs of 
glasses, one for reading and one for 

viewing distant objects. Such people 

often find it convenient to have both 


types of lenses combined in a single - 


pair of bi-focal spectacles, with ‘distant’ 
(d) CORRECTION. OF lenses above and ‘reading’ lenses be- 
"LONG-SIGHT low. This arrangement makes it un- 
necessary to have two separate pairs of 
glasses and to change from one pair to 
the other at frequent intervals. 
Another very common eye-defect, often overlooked, is astigmatism. 
This is caused by irregular curvature of the eye-lens or of the trans- 
parent window in front of the eye, which are often slightly spoon- 
shaped and not spherical. This defect is easily corrected by wearing 
suitable glasses. Eye-defects should be treated at as early a stage as 
possible, or the eyes may be permanently damaged. Early treatrient, 
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Fic. 38.—Faults of eyesight 
and their correction 
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e.g. the wearing of suitable glasses, will often remedy the defect. 
Headaches and nervous trouble are,often caused by slight defects of 
eyesight, owing to the continuous unconscious effort to correct the 
defect. The choice and fitting of suitable glasses, however, call for 
skilled knowledge, and should be directed by a medical eye-specialist - 
wherever possible. Eye trouble is sometimes only a signal of some 
other disturbance in another part of the body which will not be 
cured by wearing glasses. A doctor can find out and treat the cause of 
the trouble. Do not put off wearing glasses if an eye-specialist says 
you need them. Wearing suitable glasses will help to prevent your 
‘eyes getting worse and will also improve your general efficiency. 
Reading and writing should always be done in a good light, with no 
shadows on the page and ho direct reflection from the shiny paper. 
In reading and writing, the book or paper should be square to the 
front and not nearer than twelve inches from the eyes. 

Most of the diseases that affect the eyelids and the front of the 

, eyeball are caused by infected dust and dirt entering the ee The 
eyes must never be rubbed with dirty hands or with a dirty towel. 
At the first sign of any redness or soreness about the eyes, they 

„should be bathed with a weak antiseptic, e.g. a solution of boric 
acid. If this treatment does not put things right, a doctor should be 
consulted. 

Eye diseases are very common in tropical countries (particularly 
among people whose diet is lacking in vitamin A). One of the com- 
monest and most serious of these is trachoma, which is responsible 
for many cases of partial or total blindness. It appears to be caused 

„ by a virus which is present in the discharge from diseased eyes and is 
carried from the sick to the healthy by fingers, flies, towels, handker- 
chiefs, &c. As trachoma is very difficult to cure, prevention is most 
important, and anyone suffering from sore eyes should be isolated 
as far as possible, and should not share towels, soap, wash-basins, 
or any similar articles with other people. 

Although the movement of the eyelids usually stops solid particles 
from entering the eye, it sometimes happens that bits of hard material 
get under the eyelid and become very painful. If hard particles get 
in the eye, it is very important not to rub the eye. Get a friend to 
remove the object on the corner of a clean handkerchief, or do it 
yourself with the aid of a mirror. If the object is only small, it will 
usuaMy find its way to the inner corner of the eye where it can be 
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easily removed. If there is the slightest difficulty in removing some- 
thing from the eye, go to a doctor or a dispensary. 

The front of the eyeball is kept always wet with ‘tears’, and when 
you get anything in your eye more ‘tears’ are produced to wash 
away the obstruction. Tears form one of the strongest natural 
antiseptics and provide your best means of protection against eye- 
infections. 


Hygiene of the ears 

The middle ear and the inner ear are completely enclosed in thick 
bone and are thus well protected. On the other hand, if anything 
goes wrong inside the internal ear, treatment is very difficult. The 
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‚Ею. 39.—Vertical section through right ear (diagrammatic) 
1—external ear. 2—tube leading to ear-drum. 3—ear-drum. 4, 5, 6—chain of bones. 7—oval 
window. 8—round window. 9—organ of hearing. 10—nerves of hearing. 11 —ѕетісігсшаг canals. 


12—nerve of sense of direction of movement. 13—organ of balance. 14—nerve of sense of balance 
and position. 15—tube leading to throat 


outer ear is merely a tube leading to the ear-drum. Wax is formed on 

the lining of this tube, anc this sticky material traps dust and keeps 

out insects. The commonest trouble in this part of the ear is the 

accumulation of too much wax. Some people produce so much wax 

that it blocks up the tube and makes them deaf. A small excess of 
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wax can usually be removed by twisting ир the corner of a soft 
handkerchief and turning it gently pound in the ear. No solid article 
should ever be put into the outer ear. Larger deposits of wax and 
any foreign bodies should be removed by a doctor, by careful syring- 
ing* so as to avajd harming the delicate ear-drum. 

As far as possible, water should not be allowed to enter the outer 
ear, but if it does the tube should be thoroughly dried afterwards. 
This is particularly important in tropical countries where the spores 
of fungus* diseases may find their way into the ear along with water. 
Never dry your ears with a dirty towel. 

The middle ear is connected with the throat by a narrow tube (the 
‘Eustachian tube’), about 14 inches long, which serves to equalize 
the pressure in the middle’and the outer ear. This tube is sometimes 
a source of danger, since germs from the throat may find their way 
into the middle ear. Ear-ache is the danger-signal of such infection, 
and a doetor should be consulted at once. Any pus which forms in 
the middle ear cannot drain away naturally, and if the infection is 


” neglected, there may be very serious results. The car-drum itself may 


be burst or the chain of small bones may be disturbed, causing deaf- 
ness. Worse still, the thick but spongy bone enclosing the middle ear 
may also become infected, and in this way infection may spread to 
the brain with fatal results. (As a famous surgeon once said, ‘It is 
safer to carry dynamite* in your pocket than pus in your middle eat.’) 
Remember, therefore, that ear-ache (especially in a child) is a sign 
of danger, and consult a doctor at once. 


, Hygiene of the organs of taste, smell, and touch 


The tongue is the organ of taste, and needs very little attention to 
keep in good working order. The sense of taste may be damaged, 
however, by eating too highly flavoured food (e.g. ‘hot curries’) or 
by excessive smoking. 

The upper part of the nose-cavity contains the organ of smell. 
When this cavity is blocked with sticky fluid (mucus) owing to a 
‘cold in the nose’, the sensitive nerve-endings are covered and the 
sense of smell is lost. Under such conditions, be careful how you 
‘blow your nose’, pressing one nostril at & time and keeping the lips 
apart. The common method of first filling the lungs with air, holding 
both nostrils firmly, closing the mouth tightly and then blowing 
hardsthrough the nose often forces infected mucus up the Eustachian 
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tubes (see Fig. 39) айа also into the bony cavities (sinuses) that 
open out from the nasal cavity. , 

The organs of feeling in the skin—sensitive to heat, cold, touch, 
and pain—are kept working efficiently if the skin is kept clean and 
healthy. ^ 
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,HYGE ЖЭ, ME OF THE SKIN 


vei protects 0 <ã — from cold, wet, hurt, and invasion by 
regulating the body-term шин plays ав DORAN gar in 
getting rid of some 3 W -— c <= ‘ature and that it plays a small part in 
this work properly, it m. E t oducts from the body. If the skin is to do 
gives off a lot of water, SCE be kept clean. In hot countries, the skin 
As the water in the swea Жу = nce the sweat-pores must be kept clean. 
is left behind. At the sa = UR a small quantity of solid matter 
an oily substance. Dead. E <> time, the oil-glands in the skin give out 
of dried sweat, and if tha = Z п-се and dust stick to this greasy layer 
skin, 4t will become bot <lirty mixture is allowed to remain on the 
"and unpleasant (since it = % æ healthy (since it harbours disease germs) 
the skin is with soap cw. <n decomposes). The best way of cleansing 
»only way to clean the ss “ж” <ã water. Proper rubbing with soap is the 
or tap and throwing we жые thoroughly, merely standing beside a well 
bath has the best cleans ж <> г over the body is not enough. A warm 
is usually warm enous Fa = effect, but tap-water in tropical countries 


(i.e. slightly below Боса Hor the purpose. However, а warm bath 
the skin more active, а a— — temperature) makes the sweat-glands in 
the blood-supply to th = the blood-vessels widen and thus increase 


the body gets a mild Ex. "Kin. If this is followed by a cold shower, 
change and the bloods EE the skin adjusts itself to the sudden 
It is a good practice qe els in the skin contract. 

gets the skin into the n. Zive the skin a mild shock in this way, as it 
changes of temperature. _ = bit of adjusting itself quickly to sudden 
rubbing (provided the — Æ F the skin is then dried with plenty of hard 
prickly heat), the skim. An is healthy and free from irritation, e.g. 
becomes active, and thes мы Х uses are exercised, the circulation again 
Particular care shoul Tole body feels refreshed and full of vigour." 
thoroughly where two < RC taken, however, that the skin is dried 
EN 068, otherwise Belus ЭЕ n. surfaces are in'close contact, e.g. between 
ти» good p lan ай Ж “эъ of skin diseases may attack. these parts. 
skin with a small ыг "Ching to remove most of the water from the 

T about 12 in. square), and then dry the skin 
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thoroughly with a larger dry towel. The small towel should then be 
well washed and hung up to dry ready for the next bath. Besides 
bathing the whole body at least once a day, we should wash the hands 
frequently, especially before meals, to avoid infecting the food. 
Dirty fingernails, too, often carry infection. They should be cut short 
and kept clean by scrubbing with a small brush. 

Under hot and humid conditions, when sweat is produced more 


uut 


SMALL BLOCKor SKIN 


(MUCH ENLARGED) 


Fic. 40.—Skin structure (diagrammatic) 


rapidly than it can evaporate, the skin may remain wet beneath the 
clothing, particularly around the waist and under the arm-pits. This 
sometimes causes prickly heat through irritation and inflammation 
of the skin. To prevent prickly heat the clothes should allow free 
ventilation. Shorts and a loose-fitting, short-sleeved, open-necked, 
coat-style shirt (worn outside the shorts—which should not be too 
tight round the waist) keep the skin well ventilated. In hot countries 
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it is advisable to wear as few clothes as possible and to change them 
frequently, washing the clothes thoroughly with soap and then rinsing 
them in several changes of clean water until every trace of soap and 
dirt is removed. This final rinsing is very important because skin 
irritation may be caused by traces of soap or soda left in garments 
which come in contact with the skin. Ironing the clothes with a 
hot iron kills some organisms that cause skin troubles. 

It is very important to keep the hair clean. lt should be brushed 
and combed (using one’s own personal brush and comb) every day 
tcoremove dirt and to increase the circulation of blood through the 
skin. Brushing also. spreads the oil from the hair-glands along the 
hairs. The brush and comb should be washed every few weeks in 
cold water containing a little washing soda or ammonia, and then 
dried in the sun. A hair-brush should have stiff bristles,* set wide 
apart. When necessary, hair-brushes can be sterilized* by soaking 
in a weak olution of formaldehyde (e.g. one teaspoonful of 40 per 
cent. formalin in a pint of water). The hair should be theroughly 
washed at frequent intervals with soap and warm water. If the hair 
is kept cut short, it is mych easier to keep clean. 


SKIN DISEASES 


A number of skin diseases are caused by the invasion of the skin by 
fungi.* Such diseases are particularly common in the tropics, where 
the high air-temperature is very favourable to their existence. Ring- 
worm is a skin disease of this type, caused not by a worm but by the 
growth of a fungus between the inner and outer skin. The outer skin 
falls off in small scales, exposing lighter-coloured, scaly parts be- 
neath. Another type of ringworm attacks the skin of the head, grow- 
ing among the hair. Ringworm is very infectious and can be spread 


‘by direct contact or by the use of an infected person’s hair-brush, 


hat, clothing, or towel. 

Dhobie itch* is a similar disease caused by the growth of a fungus 
in the skin. 

Another fungus of the ringworm type inyades the skin between the 
toes, and the infection is spread wherever people walk bare-foot, 
e.g. around swimming-pools and in the changing-rooms of sports 
buildings (hence the common name ‘athletes’ * foot’ for this disease). 
This foot-itch can be very troublesome to cure, since the fungus;may 
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remain in the shoes, starting a new infection after the original foot- 
itch has been cured. The best protection is always to keep the feet 
clean and to dry them thoroughly after bathing, afterwards dusting 
with talcum* powder. Loose-fitting shoes or. open sandals* (e.g. 
chaplis) help to keep the feet cool and dry. ә 

All these fungus diseases are very difficult to cure once they have 
invaded the skin, since it is difficult to kill the fungus without also 
killing the surrounding skin, and they should be treated by a doctor 
as soon as possible. 


Scabies 

Scabies (or the itch) is a skin disease caused by a small animal—the 
itch-mite—about 0-3 mm. in length. The female itch-mite (see Fig. 41) 
bores under the outer skin, especially between the fingers, living in 
the skin and laying her eggs there. These hatch out in a few days and 
attack fresh areas of skin. Where the skin is thick, e.g. or? the hands 
and feet, the track of the itch-mite can just be seen with the unaided 
eye as a fine raised line on the skin. Where the skin is thin, oval* 
spots and watery blisters* are formed. The skin itches so much that 
it is very difficult not to scratch. Scratching produces further trouble, 
since germs of other diseases may enter the skin, so that scabies is 
often, the beginning of other skin diseases as well. 

A person infected with scabies should go at once to a doctor, since 
very thorough treatment is necessary, and less than this is of no use. 
The patient’s clothes, bedding, &c., must be disinfected by boiling 
or steaming. The itch-mite is usually transmitted from one person 
to another by direct personal contact, but it may also be picked up» 
by handling infected clothing. 


Yaws 

Yaws is a disease of the tropics, commonest in children, caused by 
the invasion of the body by a microscopic spirochaete. Although the 
disease shows itself on the skin, it may spread to the rest of the body, 
affecting the bones and sometimes even destroying the bones of the 
face. Fortunately, yaws can be cured quickly and completely if early 
treatment is given. Yaws spreads mainly by personal contact, but 
little children may become infected by sitting unclothed on infected 
earth floors. The disease first appears as a small swelling which 
becomes covered with a yellow crust. This first outward sign of yaws 
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is called the ‘primary* yaw’ or the ‘mother yaw’, and before it 
appears the patient will have suffered from headache, pains in the 
joints, and some fever. If no treatment is given, a large number of 


Fic. 41.—Some skin parasites of man. 


1—Flea (x 14). 2—Head-Louse (x 10). 2a—Egg of Head-Louse (x 10) cemented to a hair. 
3—Body-Louse( X 14). 4—Crab-Louse (X 14). 5—Itch-Mite (х 50). 6— Black-head' Mite (X 50) 


‘secondary yaws' appear six to twelve weeks later, accompanied 
again by fever, headache, and pains in the joints. This stage may last 
for months, and even for years. 
ТЮ treatment of yaws is a matter for a doctor, and children 
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suffering from yaws should be taken to a doctor at the first sign of 
the disease. With modern methods the disease can be completely 
cured. 

It is very noticeable that the more highly civilized people in the 
tropics do not suffer from yaws, owing to greater bodily cleanliness, 
better housing, and an improved standard of living. 


Leprosy 

As one form of leprosy affects mainly the skin, the disease will be 
considered in this chapter. Leprosy is an infectious disease which 4s 
now most common in the warmer regions of the world. It is caused 
by invasion of the body by bacteria resempling those of tuberculosis, 
but the outward signs of the disease take a very long time to develop 
(from two to five years) and it is not quite certain how the germs 
enter the body. It seems that the germ enters through the skin of 
persons who are in close contact with leprosy patients for along time, 
but the disease is by no means as infectious as tuberculosis. (For · 
example, it is almost unknown for the staff of a leper-settlement to 
catch, leprosy, and if the children of leprosy patients are removed 
from their parents at birth they do not develop the disease.) Leprosy ' 
bacteria live mainly in the body-tissues, but they are sometimes found 
in the blood and in nose-discharges, so that people living in close 
contact may breathe in infected droplets. Young children appear to 
catch the disease more readily than adults. 

Although an advanced, incurable case of leprosy is easily recog- 
nized, the disease is extremely difficult to recognize in its early stages. 
Yet it is in these early stages that leprosy is curable. With modern® 
treatment, also, although the more advanced cases cannot be cured, 
they can be stopped from discharging leprosy bacteria, so that they 
will no longer be sources of infection. When one considers that, for 
hundreds of years, leprosy was thought to be quite incurable, the 
advances made in recent years are remarkable. 

In the most severe form of leprosy the bacteria are found chiefly 
in the skin, and this is the type of leprosy that spreads most readily. 
In its other form, the disease attacks the nerves, interfering with their. 
working so that the affected areas become insensitive to pain, heat, 
and cold. The muscles also are affected, and the arms and legs may - 
lose much of their power of movement (i.e. they become paralysed*). 

The modern method of fighting leprosy is (i) to isolaté the 
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advanced cases in comfortable and attractive leper-settlements, where 
they can get the best treatment, and keep them there until they no 
longer discharge leprosy bacteria; (ii) to treat early cases before they 
begin to discharge germs of the disease and become infective (many 
of these early cases can be completely cured, thus the root of the 
leprosy problem is attacked); (iii) to keep a careful record of every- 
one who has been in close contact with each new case of leprosy as 
it is discovered, and to examine these contacts every six months for 
five years. In this way, any new cases of leprosy will be discovered 
in the very early stages, when the disease is curable. 

If these three methods could be combined in any area where 
leprosy is common, the ancient problem of rooting out leprosy would 
be almost solved in another twenty years. 


Lice 

Although?the existence of lice on the skin is not actually a disease, 
, they cause great discomfort and may carry the germs of disease. 
There are three kinds of lice which live as parasites on Man: (i) body- 
lice, (ii) head-lice, and Gii) crab-lice (see Fig. 41). In hot countries, 
body-lice are found usually only on people who wear much clothing; 
they are seldom present on lightly-clad people. All three kinds of 
lice have hooked claws* by means of which they cling tightly to 
hair and clothing. Body- and head-lice are very similar in size and 
appearance, and they vary in length from 1 to 4 mm. Crab-lice are 
much smaller, the body is squarer in shape and they remain still on 
one spot for a long time. Some of the mouth parts of a louse form a 
o sucking-tube, while other mouth parts are used to pierce the skin. 

After piercing the skin, the insect sucks blood. The bite of a louse 
causes itching, so that the victim scratches the skin, often producing 
sores which become infected with the germs of skin diseases. Besides 
this, lice may carry the germs of louse-typhus and of one kind of 
relapsing fever. 

Lice are spread by contact with lousy people, clothing, bedding, 
brushes, &c., hence such contacts should be avoided. Personal clean- 
liness and frequent change of clothing also prevent lousiness, while 
if the hair of the head is kept short there is less risk of head-lice. 
Anyone with lice should have a hot bath and a complete change of 
clothing. If this is not possible, then DDT powder blown beneath 
the clothing will kill the lice (but not their eggs). The hair should be 
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cut short and combed with a very fine comb which has been dipped 

in vinegar or soft soap to loosea the eggs. Since both lice and eggs 

are killed by moderate heat, infected clothing and bedding may be gs 
disinfected by baking at 70° C. for half an hour. Ironing with a hot 

iron is another simple way of killing lice in clothes. If typhus infec- 

tion is suspected, then the lousy garments or bedding must be boiled 

or steamed to kill the rickettsiae that cause the disease. 


Bed-bugs 
The bed-bug is a small, flat, oval and wingless insect of a reddish- 
brown colour and about 0-5 cm. in length (see Fig. 42). It gives offa 
characteristic, unpleasant smell (particulajly when crushed) and lives 
in joints and cracks in furniture and buildings, coming out only at ) 
night in search of food (usually human blood). With some people 
bug-bites cause itching and 
inflammation, resulting in 
loss of sleep. The female bug › 
lays a total of about 200 eggs, 
20-50 at a time, usually in 
joints and cracks in wooden ' 
furniture, and these eggs 
hatch out in about ten days. 
The young ones begin to suck 
blood at once if they find a 
Fic. 42.—Female bed-bugs (x 5) human being. The females 
begin to lay eggs at six or 
seven weeks old, and they live for many months. It is very diffi-^ 
cult to rid a house of bed-bugs without skilled assistance from the 
health authorities, who use a gaseous disinfectant, e.g. formalde- 
hyde. Cleanliness of the house and person is an important means of 
prevention. Sprays have little direct effect owing to the difficulty of 
wetting the bug before it takes cover from the light, but if walls, beds, 
and other furniture are sprayed with DDT or BHC they can be kept 
free from bugs for several months. 

Bed-bugs can live for many months without food and they can 
walk from one house to another. Hence one must be always on the 
look-out for their first appearance, ready to destroy them before 
they breed and multiply. The top corners of mosquito-nets should 
be examined every morning when the net is raised, for this is‘ their 
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favourite hiding-place in the daytime. If no ‘bugs are found here, 
then one can be fairly certain that the whole room is free from bugs. 
Holes and cracks in woodwork should be filled with paint (or even 
soap), and brick and stone walls should be whitewashed to fill all 
holes that might be used by bugs for hiding and breeding. 

Bed-bugs may cause ill-health, producing such irritation and 
misery that a sick person cannot get well and a healthy person may 
become sick. In some countries, if an old house becomes over-run 
with bed-bugs, it is deliberately* set on fire and burnt, because there 
i» no other way of dealing with bed-bugs once they are thoroughly 
established.* 


Sandfleas—Chiggers 
The chigger (also known as the chigoe ог ‘jigget’) is a kind of flea that 
lives in sand or soil (and often in the earth floors of houses). The 
female ingect, after fertilization, bores into the skin (usually under 
the Peet) and lives there while her eggs develop, becoming several 
times hor original size and producing a pea-like swelling under the 
skin. This causes an itghing and burning pain so that it is difficult 
» not to scratch. The chigger must be taken out whole so as not to 
infect the opening in the skin. This should be done very carefully 
with a clean needle (first sterilized by passing through a flame), 
and a mild antiseptic (e.g. iodine solution) should then be applied 
before the spot is covered with a clean dressing. People that do not 
wear shoes or sandals are obviously the most likely to get chiggers 
in their feet. 


о 

Ulcers 

Among people living on a poor, badly-balanced diet, small skin 
injuries are usually slow to heal and often turn into painful ulcers. 
These tropical ulcers, which usually start near the ankle, soon spread 
over a large area of skin and may eat deeply into the flesh. Rest and 
proper medical treatment are necessary, together with an improved 
diet containing fresh fruit and vegetables, fresh milk, and vitamins 
Aand D (e.g. in the form of red palm-oil, or fish-liver oil). To prevent 
the formation of tropical ulcers, even the smallest wounds on the 
feet and legs should receive prompt attention, being cleaned and 
treated with a mild antiseptic and then kept clean with a dressing 
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CHAPTER 7 


THE CONQUEST OF DISEASE 


We have seen that many diseases are ‘catching’, i.e. they spread from 
man to man or from animals to men. Examples of such infectious or 
communicable* diseases are the common cold, influenza, tuberculosis, 
typhoid fever, dysentery, ringworm, malaria, yellow fever, plague, 
the typhus fevers, tetanus, rabies, yaws, leprosy, and sleeping sick- 
ness. It is now known that all these diseases are caused by tiny living 
organisms of different kinds, and for convenience we often use one 
name for all such organisms and call them germs. But it is only 
during the last two or three hundred years that these microscopic 
germs have been recognized as causes of disease. Before"that time, 
the cause of infectious disease was a complete mystery. : , 

The first light was thrown on the problem about 300 years ago, 
when there was much argument about how living things arise. It 
was, of course, quite clear that the larger animals are the offspring* 
of their parents and that the larger plants arise from seeds. But no 
one knew the life-history of the smallest living things. Some people 
said that these very small living creatures arose from non-living 
matter, while others argued that life can only come from life, i.e. living 
creatures must be the offspring of previous living creatures of the 
same kind. This kind of argument had gone on for centuries, but it 
was not until about 300 years ago that any scientific test, or experi 
ment, was carried out, and an Italian named Redi first showed that 
the maggots* which appear on decaying meat did not come from the 
meat (as most people then believed) but had hatched* out of eggs 
laid on the meat by flies. He showed that if fresh meat is protected 
from flies no maggots ever appear, no matter how long the meat is 
left. But this type of experiment could be used only for living things 
that are big enough to be seen, and it was not until the microscope 
'was invented that still smaller living things (micro-organisms) could 
be seen. 

About 250 years ago, van Leeuwenhoek, a Dutch scientist, dis- 
covered with the aid of the newly-invented microscope the existence 
of microscopic animals and plants, much too small to be seen By the 
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unaided eye. About eighty years later, Spallanzéni, an Italian scientist, 
actually saw one of these tiny one-cglled micro-organisms divide into 
two. Then he saw these two divide into four, and so on, thus dis- 
covering that these tiny living things reproduce themselves and multi- 
ply like the large; plants and animals. 
But it was nearly 100 years later (and less than 100 years ago) that 
Pasteur, а French chemist and one of the greatest scientists of all 
time, showed that even smaller living organisms, the bacteria, always 
arise from ancestors of the same kind, and he went on to prove 
experimentally that some diseases are caused by certain kinds of 
bacteria. Pasteur isolated the bacteria causing cholera in chickens 
and kept these bacteria alive and reproducing, in culture, in glass 
vessels in his laboratory. When he fed this cholera culture to healthy 
chickens, they very quickly developed cholera and died. Pasteur's 
great discoveries led to the bacterial theory of infection, and this laid 
the foundation for the great advances of modern medical science. 
, Pasteur made a further great discovery when he fed somg old and 

weakened cholera culture to healthy chickens, which, although they 
became sick, did not die. When they had recovered, he gave them 
some fresh, active, cholera culture, but the chickens were unharmed. 
Pasteur had made them immune to chicken cholera. 

Pasteur did similar experiments on anthrax (a common disease 
among sheep) and on rabies (see also p. 73). In both cases lie pre- 
pared a vaccine which would give healthy animals immunity from 
the disease. 

In Germany, Koch was following up and improving on Pasteur's 
o experiments by isolating, culturing, and identifying the bacteria which 

cause anthrax, tuberculosis, and human cholera, and it was Koch 
who finally proved that many infectious diseases are caused by micro- 
organisms. The work of Pasteur and Koch was soon taken up and 
extended in laboratories in other parts of the world, and the bacteria 
causing typhoid fever, dysentery, diphtheria, and pneumonia were 
soon discovered. 

As the result of these great discoveries, medical scientists were 
able, at last, to plan their attack on infectious diseases. They now 
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1 N.B. Although Jenner had discovered a method of vaccination against small- 


ox in 1798—long before Pasteur's time—neither he nor anyone else understood 
why it worked until Pasteurs work had led to the germ theory of infectious 


disease. 
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knew that they were faced with three main problems: (1) How to stop 
these germs from entering the body of a healthy person; (2) how to kill 


the germs in a sick person’s body without harming the patient; (3) how: 


to help the human body to kill disease germs for itself. You should 
now be able to think of examples of all three methods for fighting 
infectious diseases. 

Infectious diseases, therefore, are caused by living germs that in- 
vade the body and multiply in it, feeding on it and living as parasites 
in the body-tissues. In most cases, it is the poisonous waste products 
(toxins) formed by such parasites that cause the ill-effects associate 
with each particular disease. In other cases the living parasites upset 
the structure and working of the body. 

In the early days of the bacterial theory Of infection it was thought 
that every infectious disease was caused by bacteria. But after their 
early successes with the diseases already mentioned, the bacterio- 
logists were unable to isolate and identify the germs causing influ- 


enza, smallpox, yellow fever, measles, and rabies. They failed to'find , 


these germs simply because they were still smaller than bacteria, so 
that they escaped through the fine porcelain filters that stopped all 
bacteria. A filter-passing germ of this kind, too small to be seen under 
the most powerful ordinary microscope, is called a viņus. + Unlike the 
disease-causing bacteria, the viruses will not grow and multiply out- 
side tlie cells of their hosts, but they can be passed on from the sick 
to the healthy by the same means as bacteria. The name ‘germ’, 
therefore, is applied to other disease-causing organisms besides 
bacteria, so when it was found that bacteria were not the only 
parasites causing infectious diseases, the bacterial theory of infection 
was widened into the germ theory of infectious diseases. 


BACTERIA 


Bacteria are the smallest known living things with a cellular structure. 
These colourless, one-celled micro-organisms (or microbes) exist 
wherever organic matter is found: in soil, in water, and in the air. 
Since most of them have no leaf-green (chlorophyll) they cannot usé 
light energy in synthesizing their food, as do green plants, but they 
must get their food in other ways. In this, bacteria resemble animals, 
1 Although viruses cannot be seen, they have recently been photographed by 
means of the new electron-microscope. As 
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but since they are enclosed in a cell-wall they can only absorb dis- 
solved food, thus resembling plants. But their cell-wall is not com- 
posed of cellulose, like plant cell-walls, and the modern view is that 
bacteria are neither plants nor animals, but form a separate class of - 
living things. o 

Single bacteria measure from 0-0001 in. to 0:00001 in. and can 
only be seen under very powerful microscopes. Different kinds of 
bacteria have different shapes, being either spherical, rod-shaped, or 
spiral, and they often group themselves together in masses or in 


straight chains (see Fig. 43). Many bacteria can swim in water. In 
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Fic. 43,—Types of bacteria (with a red blood-cell А to show relative size) 
(magnified about 1,000 times) 


all of them the cell is bounded by a membrane (but this is not made 
of cellulose) and the organism cannot take in solid food. Bacteria are 
found everywhere—in the air, on dust particles, in water, in the soil. 
Although most of them do not contain chlorophyll, some can make 
their own organic food from simple inorganic materials: they do not, 
however, use light energy for this purpose. Others get ready-made 
food from dead plants and animals. Still others are parasites; they 
are able to enter other living organisms and take food from them. 
In doing so they cause disease in, or the death of, their hosts. 
Bacteria reproduce themselves by splitting into two, and the two 
new bacteria grow so quickly that they are ready to divide again in 
about thirty minutes. Hence, in ten hours, a single bacterium can 
produce over a million bacteria. When conditions are unfavourable, 
e.g. when the liquid in which they are living dries up, some bacteria 
produce spores, and in this form they may be scattered in all direc- 
tions, floating in the air, ready to germinate when they reach a 
suitable situation. These tough-walled spores are the most resistant 
form of living matter. Some bacterial spores have been known to 
gerthinate even after being eroi liquid air (at — 190? C.) for six 


months, but practically all spores are killed by boiling for twenty | 


minutes. " 


Everyday importance of bacteria 

Bacteria have a very important influence indeed on other organisms. 
Soil bacteria are partly responsible for the nitrogen and carbon 
cycles; in particular the nitrogen-fixing bacteria of the legume root- 
nodules* improve soil fertility. The breakdown of organic materials 
in soil largely benefits the higher plants and animals. The bacteria 
which live in the intestines of grazing* animals digest the cellulose 
in their food and in this way provide the animals (and themselves) 
with sugar. 4 : 

Man has even learned to use some bacteria almost as ‘domestic 
plants’. Thus the ‘curing’ of tobacco, the ripening of cheese, and the 
making of vinegar are all reactions carried out by bacteria. To Man, 
however, the bacteria are not an unmixed blessing. With tlie moulds 


and other fungi they are largely responsible for spoiling foods like . 


milk, butter, eggs, and meat. Moreover, many of the important 


diseases of Man (e.g. tuberculosis, typhoid.fever) have now been 


shown to be due to the activities of parasitic bacteria. 


T 


FOOD PRESERVATION 


When we handle food in large quantities we must use methods which 
reduce the chances of its being spoiled by bacteria. In this way much 


waste can be avoided and, what is more important, the production , 


of poisonous substances (toxins) in the infected food can be pre- 
vented. The most useful methods are: 

(1) Sterilization* of the food and its container by heat. Thus we 
heat fruit and vegetables just before bottling or canning them; we 
‘pasteurize’ milk by heating it to not less than 142° Е. for thirty 
minutes, thus destroying most of the harmful bacteria. Canning 
and bottling have the additional advantage of excluding* air from 
the vessels. Few bacteria and no moulds can grow in the absence of 
oxygen. ә 

(2) Cold Storage, which slows down the growth of all bacteria. 
Refrigerators are becoming more common each year in homes and 


1 Or to 162° F. for 15 seconds. 
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food shops, and meat za жа <ã other foods are transported round the 
world in ships fitted wit Eœ = efrigerators. 
2 (3) bs use o 'fly-pr<> <> J safes and kitchens. Flies carry bacteria 
rom place to place on © Fa «cir bodies; because they feed on refuse,* 
they are dangerops care ж «== ж— 5 of disease germs. 
^ e MEAE, : = <ã to be used by people living at a distance 
шэн alae ая em M on service) is now often dried. This has 
moisture prevents Баб & «— «— s the weight of the food, while the lack of 
properly, most foods p= pol growth. If the drying is carried out 
; | == < rve some at least of their valuable vitamins. 
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It is not easy to preve 

where they yy ШШ Ж fhe entry of bacteria into the human body, 

Health Departments d <> <= isease. In all modern civilized States the 

infeation by: © heir best to reduce the chances of bacterial 
(a) Ensuring a watem— 

it is filtered and sterili oo ерун from dangerous bacteria; usually 
(b) Ensuring a ‘safe > < with chlorine. 

ized’ to kill the Басїсг-ж эжжсанК supply; e.g. the milk is often ‘pasteur- 
(c) Safe disposal of = Ec Kn causing tuberculosis. 

tain the bacteria caus 3d wy "wage; e.g. the faeces of infected persons con- 
In hospitals today == x- => typhoid and dysentery. $ 

terial infection, e.g. Ia = <= < precautions are always taken against bac- 

just before use. If these TF uments and dressings are sterilized by heat 

chemical substances l ж methods fail, many of the recently discovered 

to stop the growth o - = the ‘sulpha’-drugs and penicillin can be used 

patient. Some Басіск- a = «ome kinds of bacteria without harming the 


toxins in the blood; S <, cause disease largely because they produce 
anti-toxin. Тһе саге a у Æ aaetimes the body cures itself by producing an 
them gives the doc ж S tudy of these and of the means of producing 
bacterial disease. X- yet another weapon in his fight against 
Disinfection 


As so many disease s 
Wisi cles E. «— zn only develop 88 the result of infection by 
iren MEE n important to find ways of killing. such 
usually while they < sion means the destruction of disease-germs, 
Xe outside the body, and a disinfectant, от 
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disinfecting-agent, is something that actually kills germs. Anantiseptic, 
however, only stops the growth and multiplication of germs and does 
not necessarily kill them. But this is very useful when we want to 
check the spread of infection from a wound to the rest of the body. 
In such cases, a strong disinfectant would kill the healthy cells as 
well as the harmful germs. A suitably mild* antiseptic checks the 
growth of germs without damaging the surrounding tissues. 

The first proper use of antiseptics was made by Lister, a British 
surgeon, who, hearing of the discoveries made by Pasteur and Koch, 
realized that these had important applications to surgery. At that 
time, surgical operations were highly dangerous because most of the 
patients died—not during the actual operation but through *blood- 
poisoning’ which set in afterwards. Lister, suspecting that the pus 
produced in such cases was the result of bacterial infection, tried 
experiments in which everything used in his operations was soaked 
in a solution of carbolic acid (or phenol) which kills bacteria. No 
pus was formed after his operation, and the death-rate among sürgi- 
cal cases was remarkably reduced. Carbolic acid, however, although 
it kills germs also damages healthy tissues (it is a disinfectant rather 
than an antiseptic), so Lister tried milder chemicals strong enough 
to check the growth of bacteria without damaging the patient’s 
tissues. This was Lister’s antiseptic method, which completely revolu- 
tionized surgery and the treatment of wounds by preventing sepsis 
(infection of tissues with pus-forming bacteria). A still later advance 
was the aseptic method, designed to exclude germs completely from 
the exposed tissues. This is the method used in modern hospitals 
where the air, walls, and fittings of the operating theatre are kept free 
from dust and germs and where the outer clothing of the surgeon 
and his assistants is made sterile (or free from germs). Everything 
used in the operation, e.g. scissors, forceps, dressings, &c., is sterilized 
by steam before being used and is handled only by people wearing 
sterile rubber gloves.* The aseptic method is the. ideal way to treat 
wounds, since it is obviously better to exclude germs than to try 
and destroy them after they have invaded the tissues. 


Disinfecting-agents ? 

It is convenient to classify disinfecting-agents as (i) natural disinfect- 

ing-agents, (ii) physical disinfecting-agents, and (iii) chemical dis- 

infectants. 
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Natural disinfecting-agents 
The natural disinfecting-agents are fresh air and sunlight, and we have 
learnt that most disease-producing micro-organisms soon die if they 
are exposed to air and sunlight. Out-of-doors, in fresh, moving air, 
it is almost impossible to *catch' an infectious disease. Houses, there- 
fore, should be well lighted and well ventilated. It is also a good 
practice to leave bedding and clothing exposed to bright sunlight for 
several hours each week. For example, typhoid bacteria are killed 
by exposure to strong sunlight for an hour or two. 


Physical disinfecting-agents 

Heat is one of the best disinfecting-agents, since most harmful 
bacteria are killed at 1005 C. (the temperature at which water boils 
in an open vessel). Small articles that have been used by a sick person 
can be disinfected in the home by boiling in water for at least twenty 
minutes."The cheapest and most efficient way of applying heat to 
larger articles of clothing and bedding is by using steam, because 
steam at 100° C. contains more heat energy than does boiling water 
at the same temperaturg, е.р. when 1 g. of steam at 100° C. comes into 
contact with any material whose temperature is below 100° C. it sets 
free 536 gram-calories of heat energy in condensing to water at 
100° C. This principle is applied in steam-disinfectors, which are of 
two main types: (a) high-pressure disinfectors using steam at a pres- 
sure of about 20 Ib. per sq. in., and (b) low-pressure disinfectors using 
steam at about 5 Ib. per sq. in. The high-pressure type is the more 
efficient (since it uses steam at a higher temperature), but it needs а 
skilled attendant to work it safely, hence this type is used mainly in 
large hospitals and in the public health departments of large cities. 
The low-pressure type requires less expert supervision, and the tem- 
perature it produces is not high enough to damage woollen articles. 
In both types of steam-disinfector, infected articles are placed in an 
iron chamber* (see Fig. 44) and the doors are tightly closed. Steam 
is then passed through the chamber under pressure. — . 

In the high-pressure type, before steam is admitted air 18 removed 
from the chamber, thus producing a vacuum $0 that when steam 18 
forced into the chamber at a high pressure it finds its way into all 
the spaces in woven materials formerly filled with air. After dis- 
infection is complete, a vacuum is again produced in the chamber to 
renibve as much moisture as possible from the disinfected articles. 
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A current of hot air i$ then passed through the chamber to complete 
the drying process. à 

In the low-pressure type, a current of steam is passed through the 
chamber, driving out all the air, so that the steam penetrates tight 
inside the porous clothing or bedding material. Tbe steam is turned 
off after half an hour, and hot air is then passed through the chamber 


Fic. 44.—"Thresh' high-pressure steam-disinfector 


The vertical boiler on the right supplies high-pressure steam to the horizontal disinfecting 

chamber on the left of the picture. The chamber is built into the wall separating two rooms. One 

room is used only for infected articles and the other room only for disinfected articles, Infected 

articles are put into one end of the apparatus and the disinfected articles are taken out of the other 
end, thus preventing re-infection 


to displace the steam and to dry the disinfected materials. Fig. 45 
shows a small ‘home-made’ steam-disinfector suitable for use in 
places out of reach of larger and more complicated disinfectors. 


Chemical disinfectants 2 
Chemical disinfectants are used either as gases or in solution. The 
commonest chemical disinfectants are (i) ‘coal-tar’ disinfectants, 
(ii) formaldehyde, and (iii) either quicklime or slaked lime. 
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(i) ‘Coal-tar’ disinfectants: These ате substances such as Cresol 
(1 per cent. solution), ‘Lysol’ (loper cent.), and carbolic aeid or 
phenol (5 per cent.). Infected articles can often be disinfected by 
soaking them in solutions of the above strengths. 

(ii) Formaldekyde: Formaldehyde is a very powerful and very use- 
ful chemical disinfectant. It is a gas, but it is usually kept dissolved 
in water. ‘Formalin’ is a 40 per cent. solution of formaldehyde in 
water. A 10 per cent. solution of formalin is a very useful general 
disinfectant, It can be used for disinfecting urine, faeces, and sputum; 


9 


Fic. 45.—'Sack' steam-disinfector 
Showing boiler, oil-burner, and clothing ready to be drawn up into ‘sack’ 


it does not damage cotton, wool, or silk clothing, and it has no 
bleaching action. In fact, formaldehyde can be used to disinfect 
almost anything except leather (which it hardens). 

Formaldehyde can also be used as a spray. It is much easier to dis- 
infect a room by spraying the floor, ceiling, walls, and furniture with 
a 2 per cent. solution of formaldehyde than by using a gaseous dis- 
infectant like sulphur dioxide. This spray method is particularly use- 
ful in tropical countries, where it is often difficult to make a room 
air-tight before disinfection. 

(iii) Lime: Both quicklime and slaked fime are cheap and efficient 
disinfectants, hence the value of lime-washed walls and ceilings. 
Lime-wash is made by mixing one part of freshly slaked lime with ` 


about four parts of water. 
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For ordinary, everyday purposes, 2 per cent. formaldehyde is used 
for spraying, 1 per cent. Сгеѕор (or *Lysol) for washing infected 
clothes and bedding and for adding to lime-wash when whitewashing 
walls and ceilings. * 

In general, no disinfecting-agent can do its work unless it comes 
into contact with the micro-organisms which cause disease, and if 
these are protected by dirt much disinfectant is wasted. Disinfectants 
can never serve instead of cleanliness. Remember that sunlight, fresh... 
air, soap and water, and scrubbing are the oldest, best, and cheapest 
disinfecting-agents. Disinfectants should not be used to hide baal 
smells, they must be applied directly to the bacteria which are pro- 
ducing the smell. Most stinks* are harmless in themselves; they 
merely indicate bacterial action somewhere in the neighbourhood. 

Infected air should be removed by ventilation, since it is impossible 
to kill all the bacteria in air with disinfectants and still keep it fit for 
breathing. 

In genoral, disinfectants are no substitute for cleanliness; for infec- » 
tion with the ‘filth-diseases’ arises mainly from contact with dirty 
hands and dirty drinking-cups and eating-vessels. The first essential 
is to attend to the people carrying the germs. | 
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PUBLIC HEALTH SERVICES 


‘Public health is the science and art of preventing disease and ims 


` gproving health through organized communal effort.” 


Under primitive conditions, each separate family or group of fami- 
lies has to look after its health and sanitation without outside help. 
Under modern civilized conditions, with many people living close 
together in towns and villages, although each person can do much 
to keep his own body in good working order, there are many health 
measures* which are beyond the control of individuals, For example, 
it is of little use for one household to try to keep its compound* free 
from rats? flies, and mosquitoes if the neighbouring compounds are 

, breeding-grounds for them. Also, in towns and villages,«a person 
seldom knows the original source of all his food and how it has been 
prepared or handled before it reaches the market or shop. It is better 


9 (and cheaper) for the public health service to look after all those 


matters which prevent disease, and thus safeguard the health of the 
whole community. ‹ 

In a modern civilized community, the public health service looks 
after the following: (i) water supply, (ii) refuse disposal, (iii) purity of 
food supplies, (iv) control of housing conditions, (у) control of infectious 
diseases, (vi) registration of births and deaths, (vii) school medical 

о inspection and child welfare, and (viii) health education (in partnership 


with the schools). 


WATER SUPPLY 


A good supply of clean water for drinking, cooking, and washing is 
one of the first essentials for healthy living. There is seldom any 
difficulty about this in most large towns, where the water is purified 
and filtered before being supplied to hoyses. But in many country 
districts the water supply is not under proper control and may con- 
tain harmful impurities, e.g. parasites that cause disease. In some 


countries people use rain-water t c 
in taĝks. This is not an ideal arrangement since birds (and sometimes 
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rats) leave their droppings on roofs and in rain-water channels and 
thus contaminate the water. So, this rain-water should always be 
boiled before drinking it. 

In many country districts, where there is no piped supply of puri- 
fied water, the domestic water supply is obtained fzom lakes, rivers, 
or smaller streams. Such water should always be regarded with sus- 
picion since it has usually been exposed to contamination. It is 
always risky to drink from a stream, for it may have been contamin- 
ated higher up in its course. The appearance of water is no guide to 
its suitability for drinking. A sample of water may be clear and 
sparkling to look at, and free from unpleasant taste or smell, and 
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› Fic. 46.—Water-bearing layers and wells 


yet contain disease-bacteria and the organic matter on which they 
feed. 
Water from deep springs and deep wells is usually free from sus- 


pended impurities (including bacteria) and safe to drink if the source » 


is properly protected against contamination, e.g. there should be no 
latrine, cattle-shed, or manure heap within at least 100 ft. of the well. 
A. spring should be built in with bricks, stones, and cement* (to 
exclude contaminated surface-water and dirt) and the water led away 
through a pipe into a covered tank from which water is taken by a 
pump (and not by dipping with a bucket*) or from an outlet-pipe 
fitted with a tap. In this way, the water cannot become contaminated 
between leaving the spring and reaching the supply-point. 

Shallow wells or water-holes are always dangerous since they collect 
mainly surface-water and sub-soil water which has not been thor- 
oughly filtered by passing through a considerable depth of earth 
(see Fig. 46). 
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A deep well, however, is one where the water reaches the well from’ 
below and not by drainage from above (see Fig. 46), because there 
is a non-porous layer of rock or clay between the water-level and the 
surface. The well should have a water-tight lining, e.g. bricks set in 
cement, or readyvmade concrete* pipes of large diameter, extending 
down as far as the non-porous layer and projecting upwards two 
or three feet above ground level (see Fig. 47). The top of the well 
should have a close-fitting cover, and there should be a circular 
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Fic. 47.—Deep well, simple type Fic. 48.—Well-head of concrete 
The well passes through the first non-porous Simple type to prevent drawn water from 
layer and the lining reaches that layer. The re-entering the well 
lining should be water-proof, to prevent entry 
of water from soil above the non-porous layer 


outward-sloping well-head of concrete at least 12 ft. in diameter so 
that if water is spilled near the well it will flow away to the side and 
not drain down through the soil near the well (see Fig. 48). The best 
arrangement is shown in Fig. 49, where a,pump is used to raise the 
water without removing the cover from the well. This is a much safer 
method than lowering buckets into the open well, for one can never 
be sure that the buckets are clean. Well-water used for drinking and 
cookihg should be tested periodically by the local health department. 
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The easiest and best way to make a small quantity of water safe 
for drinking, tooth-cleaning, and dish-washing, is to boil it for at 
least ten minutes. The use of 
household filters is not so*safe 
as boiling, singe if the filter gets 
dirty it will serve as a breeding- 
ground for disease organisms 
and will then do more harm 
than good. Hence if there is the 
slightest suspicion that a water 
supply is not ‘good water’, the 
best thing is to boil every drop 
of water used for drinking, 
tooth-cleaning, and washing 
cooking-vessels. 

The common Chinese cus- 
tom of always drinking ted and 
never plain water has a sound 

Fic. 49.—Deep well, with pump hygienie basis, since it ensures 
and cover that the water is always boiled 
before being used for drinking. 

A properly protected deep spring or deep well can provide a 
safe water supply for a family or small community, but in larger 
communities, e.g. towns and large villages, it is preferable to have one 
big public supply rather than large numbers of small wells. This is 
done by collecting water from a natural source situated in a near-by 


> 


= 


uninhabited catchment-area (e.g. a forest-covered valley running up? 


into the hills), treating the water to make it safe and then distributing 
it through underground pipes. The public health authorities under- 
take the responsibility for seeing that the public water supply is pure. 


Large-scale purification of water 
There are usually three main processes used in treating town water 
supplies: 

(i) Settling (sedimentation*). The most dangerous impurities in 
water to be used for drinking and domestic purposes are suspended 
in the water and NOT dissolved in it. The water is first collected in 
large open tanks or reservoirs and left to stand quietly for several 
days, at least, while the heavier particles, e.g. fine mud and devayed 
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Fic. 51.—Chlorination plant at а city water-works 


| 
| 


vegetable matter, sink*to the bottom. Exposure to air and sunlight 
also kills many harmful bacteria, Chemicals (e.g. alum) are some- 
times added to form a jelly*-like precipitate* which gradually settles 
to the bottom, carrying down other suspended matter with it. ® 
(ii) Filtering. After removing most of the suspgnded matter by 
sedimentation in the settling-tanks, the water is filtered through a bed 
of clean sand (see Fig. 50). This removes the smaller suspended 


Fio. 52.—Model slow sand-filters 


particles (including bacteria) which did not fall to the bottom of the 
settling-tanks. 

(iii) Chlorinating. To make quite sure that all bacteria are destroyed 
(in case any get through the sand-filters) the water is disinfected with 
chlorine (a poisonous gretnish-yellow gas with a pungent smell), 
which kills bacteria (see Fig. 51). Only a small quantity of chlorine 
is needed: about one part of chlorine to every million parts of water. 
This is too little to do any harm уг people drinking the water.» 
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Water which has bec w= am с i 
works before distributio» жээ. Seat through $ well-organized у 
and all domestic purpose == oughssupply-pipes is safe for drinking. - 
and^freedom from Басі ЕЕ Such a supply, regularly tested for purity 
borne diseases like сһо!«=== = == , protects the community against water- 
Set up a model slow sa a — typhoid, and dysentery. 
inverted bell-jar (or a læ EE 38 filter as shown in Fig. 52, using either an 
glass tube. At the botto = _ چڪ‎ bottle with its bottom cut off) or a wide 
(about 4 in. diameter), = E Hut a layer (about 2 in. deep) of pebbles* 
Din. layer of fine gravc _ 0 а 2-in. layer of smaller pebbles, then a 
coarsely crushed wood Khen a 4-in. layer of fine sand. (A layer of 
decolorize brown, peal -~ E aarcoal* may be put below the sand to 
from the bottom of Ша ` water.) The water should drip very slowly 
а spring-clip and piece «- > ж- Ner, the flow being adjusted by means of 
perfectly until the top < > g~ зж —ubber tubing, and the model will not work 
slimy ‘vitàl* layer’, Tha Æ he ‘filter-bed’ has become covered with a 
between experiments. =a odel filter must not be allowed to dry out 
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In his primitive state, Es IsPOSAL OF WASTES 


bgp — Жа eun Man roamed* about the open country, 
knead 22d e на < reta behind him and moved on elsewhere. 
disposal of ا‎ ta НЫ property and build permanent 
town, or city—the m - =d to face problems of sanitation and the 

: Жэ =a ny settled family or community—village, 


is i == 
the disposal eroe =—_ © important health problem to be faced is 


are passed out with =a : 
ай dios to contamina: au. TR "ces, because so many human disease germs 
"oM == faeces, and if these infected faeces are 


Disposal of human схе. 7wewater or food, then the diseases are spread. 
There are several me =z, 


(i.e. faeces and urine > == 


tions: pit latrines, bor 
sewerage systems. 


ads for the safe disposal of human excreta 
К ay —wiitable for use under various living condi- 

ole latrines, bucket latrines, septic tanks, and 
Pit latrines 
The simplest and ch 
family is to usc à he эь. 

ы Sst way to dispose of excreta from a single 
or pit in the ground. A pit latrine is quite 
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satisfactory in well-drained, porous earth if it is dug deep enough, 
i.e. not less than 6 ft. (and morg than 10 ft. deep if this is possible 
. without reaching the ground-water level) (see Fig. 53). If the ground- 
water level is only a few feet below the surface, then a large mound* 
of tightly-packed earth should first be made, at least 6 ft. across and 
several feet high, and a pit then dug down through the centre of the 
mound to give the necessary depth. The pit should be covered with a 


Squacting plate 
(steel or 


Foot rest 
Apertura 


PER GE 


settee S856 ES 


Fic. 53.—Pit latrine Fic. 54.—Bore-hole latrine 


strong wooden platform* fitted with a latrine box-seat and lid or 
(better) а squatting*-plate. Flies will not enter a deep, well-covered 
pit since they dislike darkness. A deep pit latrine dug in porous soil 
can be used by a family for several years, since it is self-cleansing 
owing to bacterial action which liquefies the faeces so that they 
gradually soak away into’ the surrounding earth. If the pit is too 
small for the number of users or if the soil is insufficiently porous it 
gradually fills up, and when about half-full it should be filled in with 
earth and a new pit dug some distance away (the earth dug from 
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the new pit being used to fill up the old pit). Ä pit latrine should be 
in a light wooden building with aa overhanging roof so that pain- 
water cannot enter the pit but is thrown clear, to be carried away 
by 2 drain surrounding the latrine. 


) 

Bore-hole latrines 

These are made with a special boring-tool (or earth-auger) which 
cuts a hole 16 in. in diameter to a depth of 20 ft. or more if the 
ground is not too rocky (see Fig. 54). In practice, boring is stopped 
when the ground-water level is reached. If the surrounding soil is 
soft and crumbly,* the sides of the bore-hole can be prevented from 
falling in by a lining of basket-work or fine wire-netting, but when 
the surrounding soil is firm (е.р. laterite*) it is only necessary to line 
the top of the bore-hole with galvanized* iron to make cleaning 
easier. The top of the bore-hole should be closed with a concrete 
squatting?plate (with a lid), an arrangement which provides the most 
natutal position for the user and which is more easily kept clean 
than a box-seat (see Fig. 54). A deep bore-hole of this type makes a 
most efficient latrine fog a single family if the soil is suitable, for the 
latrine is almost self-cleansing and can be used for a very long time. 
Most public health authorities have the necessary earth-auger for 
boring the hole, and a small boring-team of men can make a deep 
bore-hole latrine in a few hours. Under suitable conditions of soil 
and situation, this is the best family latrine for country districts. 

It should be borne in mind, however, that no pit latrine or bore- 
hole latrine should be less than 100 ft. from a well or other source 
o of drinking water. Farther away than this is even better. To find out 

whether such a latrine is contaminating a near-by well, a strongly- 
coloured dyestuff (e.g. fluorescein) is poured into the latrine and 
samples of water are then taken from the well at hourly intervals. 
If the well-water becomes coloured then the latrine is contaminating 
the well, and a new latrine must be dug farther away or at a lower 
level. Kerosene (paraffin) is sometimes poured into the latrine instead 
of dyestuffs, and the taste and smell of the well-water shows whether 


the latrine is contaminating the drinking-water. 
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Bucket latrines : 
Pit latrines are suitable for small villages and country districts where 
ther@is room to make the latrines at some distance from houses. In 
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larger villages and towns it is often necessary to collect the excreta 
and remove it for proper disposal. Under such conditions, the 
latrines are usually provided with buckets to receive the excreta (see 
Fig. 55). A small quantity of disinfectant is sometimes put ir? the 
bucket, and it is a good practice for the user to cover the faeces with 
a little dry earth to exclude flies. These buckets are removed (pre- 
ferably in the early hours of the morning) and emptied or, better still, 
the bucket is replaced by a clean one and is removed in a special 
lorry fitted with closed compartments.* Such a system is expensive 
and requires very careful planning and supervision if it is to be 
satisfactory, e.g. it is often difficult to find labourers for this un- 
pleasant job, and since the work is usua]ly done before daybreak, 
supervision is difficult in the dark. 

The excreta (or ‘night-soil’) collected in the buckets are usually 
disposed of by dumping* or trenching.* The trenching-ground should 
be at least half a mile away from 
the town or village, and the soil 
should be porous and well drained. 
Long, narrow trenches аге dug, 
about 18 in. wide and 12-18 in. deep 
and about 18 in. apart. A layer of 

Fic.,55.—Simple bucket latrine excreta, 3-6 іп. deep, is put in the 

trench and then covered with earth. 
Under favourable conditions, decay is complete in a few months, 
but crops are not usually grown there for a year. 

In some towns it is possible to empty the night-soil from bucket 
latrines into the sewers leading to a sewage-disposal works. 

A very sanitary method for disposing of night-soil is to burn itina 
specially-designed incinerator,* after mixing with dry refuse or other 
material. Unless plenty of dry refuse is at hand, however, incinera- 
tion is very costly. 

In some tropical countries, house and town refuse and excreta are 
disposed of by composting. This method has the practical advantage 
that it yields a product which is of great value as a manure for crops. 
Organic refuse is mixed with excreta and then left standing in a heap 
for about a week. Owing to the action of bacteria, the mixture soon 
gets hot, reaching a temperature of 1407-1607 Е. in the middle of 
the heap. At this temperature, any disease-producing bacteria and 
the eggs of intestinal worms are killed, and flies cannot breed? The 
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compost heaps are turned at weekly intervals to admit air and to 
transfer the outer layer to the middle of the heap where it, will 
become hot enough to kill unwanted organisms. The compost is 
usually ready for use as manure in about two months. | 


Septic tanks 

When sewage (i.e. excreta mixed with waste water) is run into a closed 
tank, it is decomposed by bacteria which grow and multiply in the 
absence of oxygen. Large volumes of harmless gases are produced 


3 , 


aerating filter-bed 


o ui 
A —Closed tank. B— Filter’ for oxidizing product from close: 1 
air. D—Sewage. E—Deposit of mud. F—Close-fitting covers for, | 

Water-seal on inlet to prevent back-flow of gases. H—Distrib 


joints. J —Loosely packed stone, forming ‘filter-bed’. K—Wal 
admit air to ‘filter-bed’. L—Distributor 


and the solid faeces are broken up. A thick scum* forms on the 
surface of the liquid, and mud settles to the bottom of the tank. 
This mud must be removed every few years. The liquid from the 
septic tank overflows on to a filter-bed of loosely-packed broken 
stone, where it is acted upon by bacteria which live in the presence of 
oxygen (see Fig. 56). The ammonia produced by the decomposition 
of protein material in the septic tank is finally oxidized to nitrates, 
and the liquid which flows out of an efficient septic tank and filter- 
bed 5 harmless and free from smell. As a further safeguard, this 
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liquid is sometimes allowed to run down an open concrete drain 
exposed to air and sunlight. The design and construction of septic 
tanks requires expert knowledge. i 

When properly constructed and used so as to provide proper'con- 
ditions for bacterial action, a septic tank does aot produce un- 
pleasant smells, because the bacteria in the closed chamber digest 
the solid matter in the sewage and destroy the harmful bacteria it 
contains. It is important NOT to add antiseptics or disinfectants to 
sewage which is to be treated in a septic tank, for this will destroy 
the useful bacteria present in the septic tank and upset its working, 
causing it to fill up too quickly with mud, thus blocking the outlet. 
Soap and grease have a similar action in checking the action of the 
useful bacteria, hence it is better to dispose separately of waste 
water from the kitchen and wash-place. 

Cess-pools are sometimes used for sewage disposal because they are 
easy to construct, but they are not satisfactory. A cess-podt is simply 
a deep hole in the ground lined with loose bricks or stones through » 
which the liquid sewage soaks into the surrounding earth. There is no 
purifying bacterial action, and the cess-pool quickly fills up with solid 
matter and has to be cleaned out at frequent intervals. The bad smell ' 
from a cess-pool is a nuisance, and the drainage frem it may be a 
danger to any water supply in the neighbourhood. 


Water-carriage sewerage systems 

A septic tank is the simplest example of the water-carriage system of 
disposal, since the faeces are carried to the tank by the water which 
is used to wash down the squat-pan after use. The largest septic tanks, ® 
however, will only meet the needs of small communities of a few 
hundred people. For larger communities, e.g. modern towns and 
cities, the excreta, together with all waste water from washing and 
cooking, flow through drainpipes (called sewers) to sewage-disposal 
works. In most towns, rain-water from house and street drains also 
enters the sewers. Hence the sewage flowing through the pipes in a 
water-carriage system is mainly water (about 99-9 per cent.) carrying 
suspended and dissolved matter (about 0-1 per cent.). At the sewage- 
disposal works the sewagé passes through metal netting screens* to 
remove any large solids, and then through tanks where the denser 
suspended mineral matter (e.g. dirt washed off roads, and sand, used. . 
for cleaning cooking-vessels) settles to the bottom, while tht less 
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dense suspended organic matter passes on ‘for treatment in the 
settling-tanks. The sewage flows vegy slowly through these settling- 
tanks so that the small, light particles of organic matter settle as mud 
before reaching the outlet. The liquid which runs out of the settling- 
tanks is further purified through oxidation by bacteria as it drips 
slowly over loosely-packed stone filters (as in the septic tank system) 
and is then discharged into a river or the sea. 

The most difficult problem of sewage-disposal is how to deal with 
the organic mud left in the settling-tanks. One of the best methods 
i» to allow the mud to be decomposed by bacteria, first in closed 
vessels and then in open vessels, for several weeks. The product has 
no smell and can be dried and used as a manure for crops. 


REFUSE DISPOSAL 


House réfuse in tropical countries usually contains much damp 
» vegetable matter which decays rapidly at such high temperatures, 
producing an unpleasant smell. It also provides food for rats and a 


Жоооо о 00% 
Fic. 57.—Sanitary dustbins 


breeding-place for flies. Hence it must be disposed of quickly— 
every day, if possible—before it becomes a nuisance. 
People living outside towns and large Villages usually have to deal 
with their own house refuse, and the best method is to burn it each 
_ day, psing а simple incinerator. T his can be made out of an old oil- 
ud by cutting openings in the bottom and sides so as to admit 
1 
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plenty of air. The багша should be raised above the ground on bricks 
or stones and sheltered from the rain by a sheet of galvanized iron 
supported on a raised framework. А fire is started with dry material 
and the refuse is then added. 

In towns and large villages, house refuse and street sweepings are 
collected and removed by the sanitary authorities. House refuse 
should be put into covered metal dustbins, which should be rat-proof 
and fly-proof (see Fig. 57). In tropical countries, this refuse should 
be collected every day, if possible, the dustbins being emptied into 
covered carts or lorries. There are several methods for disposing cf 
the refuse after collection, the commonest being (a) burning and 
(b) dumping. 

(a) Burning. This is the best method because the refuse is made 
harmless, but since house refuse in tropicai countries usually con- 
tains a lot of wet vegetable matter it can only be burnt in properly 
designed incinerators or destructors. It is sometimes nevessary to 
dry the refuse for a few hours before it will burn. d 

(b) Dumping. House and town refuse is sometimes used fer filling 
up hollows and for raising the level of low-lying land. Unless great 


care is taken, this method gives rise to unpleasant smells, while the ` 


rubbish-dumps attract rats and become breeding-places for flies; 
hence refuse should never be dumped near houses. The refuse should 
be spread out in layers only a few feet thick and each layer of refuse 
should then be covered with a layer of earth, at least one foot thick, 
as soon as possible. This excludes air so that suitable bacterial action 
raises the temperature sufficiently to destroy harmful organisms and 
break down the animal and vegetable refuse into harmless material. 
Land levelled in this way can be used after a few years for playing- 
fields, but it should not be used as building-land. 


HOUSING 


We have learnt that Man's principal material needs are for food, 
clothing, and shelter. We shall now consider the last-named need, 
and how the health and comfort of people living in tropical countries 
are affected by their housiilg conditions. 

The minimum housing accommodation needed in the tropics is 
(a) a room for shelter and sleeping, (5) a back verandah* for house- 
work and cooking, (c) a front verandah for social life, (d) Кып 
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lock-up store, (е) а bathing-place and a рїасс 40 wash clothes, (f) а 
covered place to keep dry firewood, (g) а latrine, and (Л) an inciner- 
ator for burning rabbish. 5 e 

Flpors should be of hard material which does not Wear readily to 
form dust, and they are easier to keep clean if not covered with 
mats,* rugs,* of carpets. In the same way, plain wood or cane 
furniture is better suited to tropical conditions than the padded and 
covered furniture commonly used in colder climates. 

It is important that the site* chosen for building a house should 
be well drained, so that it does not become marshy* and malarial 
13 wet weather. If no alternative position is available, then the house 
should be raised above the ground on pillars* and the earth under 
the house should be covered with concrete, if possible. In general, 
houses built on higher ground are drier and cooler since they catch 
more breeze. If possible the bedrooms should not be on the west side 
of the hoyse, otherwise they become heated by the afternoon sun 
and yemain hot for some time after sunset. A house should be sur- 


› rounded by an open space to allow free movement of air round and 


—— 


through the house. А garden with small trees and plants will make 
the house cooler and 4 pleasanter place to live in, but large trees 
should not be allowed to overhang the house. Care should be taken 
that the trees have no holes in which rain-water collects. If it does, 
the holes should be filled with concrete. Bamboo often retainstwater 
and breeds mosquitoes in its hollow stems where these have been 
cut or broken off. 

Bricks, stone, and concrete are the best materials for building the 
walls, although wood and galvanized iron are often used. If wood is 


"used, it should either be ‘hard wood’ or be treated with chemicals to 


keep out termites (‘white ants’). A *damp-proof" layer should be laid 
in all brick or stone walls about 6 in. above ground level. This con- 
sists of a waterproof layer of pitch,* zinc, or glazed brick, to stop 
water rising through the wall by capillarity. Sheets of galvanized 
iron are sometimes used for this purpose, with the outer edge extend- 
ing outside the building so as to stop rats from climbing up the walls. 


If the walls are limewashed outside, they will absorb less heat from 


the sun. a 
Verandahs help to keep houses shady and cool, but they should 


be at Jeast 10 ft. wide if they are to protect the house-walls from the 
direc] rays of the sun. There should be enough window-space to let 
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in plenty of light and air, and it is a great advantage to have window- 

openings on two opposite sides of every room to allow a through 

current of air for ventilation. Pnside walls should be painted or 

colour-washed in light colours. A badly-lighted and badly-ventilated 

room with dark-coloured walls will tend to become dirty because it 
3 


The commonest roofing materials are thatch,* tiles,” and galvan- ` 


ized iron. Thatch is cheap and cool, but it may shelter rats and 
insects, and there is also danger from fire in dry weather. If covered 
with fine wire-netting, however, thatch can be made rat-proof. Tiles 
are a very satisfactory roofing material, but they should be properly 
1414 so as to leave no nesting-places for rats. Galvanized iron is cheap 
and easily fixed in place, but an iron roofsis very hot in the daytime 
unless properly ventilated, e.g. with a ridge-ventilator. A wood or 
asbestos ceiling below the iron roof makes the house much cooler, 


of the ceiling to reflect back the heat. Rain-water channels rqund 
the edges of a roof may be dangerous in tropical countries because 
they may hold water in which mosquitoes can breed. Charinels are 
necessary where rain-Water has to be stored for domestic use, but 
care should be taken that they do not become blocked up, e.g. with 
dead leaves, and that they do not bend between thé supports. If it 
is not necessary to collect the rain-water, it is safer to do without 
channels round the lower edge of the roof, and to allow the rain to 
drop direct into a concrete drain surrounding the whole building. 
In order to throw the rain-water clear of the outer walls, the roof 
should continue at least 2 ft. beyond them. 


v 
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When there is a plentiful supply of water for domestic purposes, ? 


special arrangements are necessary for getting rid of used water. In 
large villages and towns there is usually a system of street drains into 
which house-drains discharge. Where houses are far apart and where 
there are no public drains, then a soak-pit may be used to receive 
waste water from kitchen, bathing-place, and wash-place. This water 
flows through drain-pipes into a long narrow pit, dug in lower ground 
some distance from the house and packed with broken stone ог 
similar material. The wasfe Water gradually soaks away into the 
surrounding soil, well away from the house. А roof of concrete 
slabs,* covered with earth and grass, hides the pit and prevents 
mosquitoes from breeding in it. | 
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In towns, no building may be built or any Change made in it until 
the plans have been inspected ang approved by the public health 
authority. This ensures that houses shall be properly built and free 
from dampness, that the rooms are large enough, well lighted, and 
well ventilated. Shere must also be proper water supply, drains, and 
latrines. Some countries have Town Planning Departments to see 
that towns are arranged so as to be healthy places to live in. Certain 
areas are usually reserved for dwelling-houses, and other areas for 
factories. Public gardens, parks, and playing-fields are planned so 
that every citizen is within easy reach of an open space for exercise. 
The road system is carefully planned so that it is easy to get from 
one part of the town to another, and also so that light and air reach 
every building. Town-planning also provides for re-housing people 
living in the older, crowded parts of the town, under unhealthy con- 
ditions, by building new houses in better situations. 

> 


3 
FOOD PURITY ? 


The public health seryice also looks after the purity of the food 
supply by controlling and inspecting markets, abattoirs,* bakeries, 
dairies, and any other places used for the preparation, sale, or 
storage of food. 2 

People that produce their own food from farms and gardens can 
control its cleanliness for themselves, but in many modern com- 
munities people cannot produce their own food supply and have to 
depend on others for it. Under such conditions, the user seldom 
knows how the food was grown, stored, and handled before he buys 
it in the shop or market, so in well-organized communities the public 
health service controls the handling and distribution of food (in- 
cluding milk). 

Sanitary inspectors have authority to take a sample of any food- 
stuff offered for sale and to send it to the laboratory for examination. 
They pay particular attention to the inspection of meat and milk, 
including the methods of producing and distributing the latter. Some 


sanitary authorities also examine dairy animals for signs of tuber- 
G 


culosis. : 
To protect the health of the community, all civilized countries 


d pure food laws providing punishments for those people who try 
to sell inferior* or contaminated food. 
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The public health department also controls food markets, seeing 
that the stalls are properly constrpcted and washed down with plenty 
of cléan water at frequent intervals. Market inspectors also see that 
waste matter is properly disposed of, so as to keep the market»and 
its surroundings free from rats and flies. ә 


CONTROL ОЕ INFECTIOUS DISEASES 


In most tropical countries people are obliged by law to report to the 
public health authorities any cases of infectious diseases, e.g. plagua, 
cholera, smallpox, chicken-pox, diphtheria, measles, and typhoid. 
The health authorities then arrange for the isolation of the patients 
and for the disinfection of houses and their contents. People who 
have been in contact with the patients are isolated or kept under 
observation, while the health authorities also try to discover the 
original source of the infection and to deal with it. Vaccination 


against smallpox is usually compulsory and is carried out by the , 


public health authorities. The compulsory muzzling of dogs to pre- 
vent the spread of rabies is also organized by the public health 
authority. Special care is taken at sea-ports and border stations to 
prevent the entry of infectious diseases from foreignecountries. If a 
ship arrives with cases of infectious disease (e.g. cholera, plague, or 
smallpox) on board, or arrives from an infected port, the port health 
authority has the ship disinfected and keeps the passengers in quar- 
antine until it is known that they are free from infection. In tropical 
countries, the public health service is largely concerned with pre- 
venting the spread of malaria, mainly by anti-mosquito work and 
free treatment with drugs. 


REGISTRATION OF BIRTHS AND DEATHS— 
VITAL STATISTICS 


Just as commercial book-keeping shows the state of a business, so 
vital statistics* reflect the state of health in a community. In order to 
measure the effect of public health work, most countries make it 
compulsory* to register Births and deaths. For example, if the 
number of deaths per thousand people in a district is much higher 
than usual, then the public health authorities look for the cyuse. 
Since it is necessary on registration to state the cause of death) the 
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health authorities can tell which diseases aré being controlled and 
which need better preventive meagures. Registration of birthg and 
deaths also enables the public health authorities to measure the 
infant death-rate, i.e. the proportion of babies who die before they are 
one year old. Since most of these infant deaths are preventable, the 
infant death-rate is a very good guide to the local health conditions 
—the lower the infant death-rate the healthier the district. 


INFANT WELFARE AND SCHOOL MEDICAL SERVICES 


The aim of these public health services is to check the beginnings of 
ill-health in young children, Many grown-up people suffer ill-health 
because small defects were not treated when they were children. If 
every schoolchild is examined once a year by a doctor and a dentist, 
these small defects can be discovered and can receive skilled treat- 
ment. Mgny young children suffer from health defects before they 
begin going to school, and Infant Welfare Centres aim at making 
children healthy in the first few years of their lives. Sincê a baby's 
health їп its youngest days depends on its mother, most countries 


, have health centres whére mothers can get expert advice about their 


own health and that of their babies. 


с 


PUBLIC HEALTH EDUCATION 
Public health work can only succeed through willing and under- 
standing co-operation by members of the community who under- 
stand the reasons which underlie the study and practice of hygiene. 


o This health education, as a part of the ordinary education of every 


boy and girl, should consist not merely in learning facts about 
personal health, but also in practical training in the habits of healthy 
living. Many people who have been ‘taught hygiene’ at school may 
understand the subject from the theoretical point of view and pass 
written examinations in hygiene without using the principles they 
have learned, to attain and maintain good health for themselves. 
Although the public health authorities can compel people by law to 
carry out certain health measures, they are always unwilling to make 
use of such powers. Willing and understafiding co-operation is much 
better than compulsion, and if the author has helped to prepare you 
to сфорега!е in this way after you leave school then this book will 
havé realized its main aim. : ч 
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APPENDIX A 


FOOD TABLES 


9 э 

The food tables that follow are designed to help in planning practical 
everyday diets with natural foods that are commonly available in 
tropical countries. Table 1 summarizes the daily nutritional require- 
ments of people of varying age, Sex, and occupation. Tables II- VIII 
provide a guide to the selection of suitable protective foods. The 
teacher should also have available at least one copy of a complete 
set of tables showing the composition of commonly used foods, 
e.g. B. $. Platt, Tables of Representative Values of Foods Commonly 
Used in Tropical Countries (Medical Research Council, Special 
Report Series No. 253. Published by Her Majesty’s Stationery Office 


at 1s. 6d.). Most of the figures given in Tables II-VI have been taken 


from this source. 
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EE TABLE I А 


DAILY NUTRITIONAL REQUIREMENTS 


The following recommendations are 


based on the scientific knowledge of 44 


nations represented at a United Nations Food Conference. They have been used 


all over the world as a guide in nutritional work. 


& › 
(The letters in brackets refer to the notes оп the opposite page.) 
| | | E А 
| | | Vitamin В Vita- 
| | | | min € 
| | | 
Ж ү | Nico- | Ascor- y; 
| Ё 4| Сав | Vita- | Thia- | Ribo- | үү cor Vitamin 
| Calories | Protein cium | Iron | min А | mine | flavin yer Per 
| Q9 | |) © (с) | © 
» (gm) (gm) (mg) сэл (mg) | (mg.) | (mg) | (mg) (1.0.5) 
Бар — | —| - e зай mui 
MAN (156 Ib. — 70 Kg.) | з 
Sedentary occupation 2500 70 0-8 | 12(d)| 5000 | 12 1-6 12 75 ay › 
Moderately active 3000 70 08  12(d)| 5000 | 1-5 20 15 75 e) 
Very active < . «| 4500 70 | 08 12@) 5000 | 20 26 ۸ 20 755 (е) 
Woman (125 Ib.—56 Kg.) | j 
Sedentary occupation 2100 60 08 | 12 | 5000) 11 15 11 | 70 (e) 
Moderatels; active 2500 60 0-8 12 | 5000 | 12 | 16 12 70 | Ке) 
Very active : . . 3000 60 0:8 12 | 5000 | 1-5 20 15 70 | (e) 
Pregnant . . . >| 2500(f) 85 r5 15 | 6000, L8 2:5 18 | 100 400-800 
Lactating . > : . 3000 100 20 15 8000 20 3:0 20 150 400-800 
CHILD (up to 12 years) (g) | | | 
Булан 1 year (А) . . | 100/Kg. 3:5/Кв. 10 6 150 04 0-6 4 30 400-800 
—3 уеагз | | | | 
» , 29 Ib.= 13 Kg.) 1200 40 1-0 7 (200 06 | 09 6 35 400 
4-6 years | | > 
(42 15.--19 Kg.) 1600 50 10 8 | 2500 08 1-2 8 | 45 400 
7-9 years | | 
(55 1b.—25 Kg.) | 2000 60 ro 9 3500 | 10 15 10 60 400 
10-12 years | | 
(75 lb.=34 Kg) . | 2500 70 12 10 | 4500 12 r8 12:5 2915 400 
Girt (over 12 years) (g) | | | 
13-15 years | | 
(108 1b.=49 Kg) . | 2600 80 13 15 | 5000 | 13 20 13 | 80 400 
16-20 years | | 
(119 15.--54 Kg) . 2400 75 ro 15 5000 | 12 r8 12 80 | 400 
Bov (over 12 years) | | 
13-15 years | | | | | 
(103 Ib.=47 Kg.) . | 3200 | 85 1:4: | 15 5000 | 1:5 20 15 90 400 
16-20 years | | 
(141 1.=64 Kg.) 3800 100 1-4 15 | 6000 | r8 2-5 18 109 400 
Ф = ER IR 22. 
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(а) All these figures show what to aim at% planning practical diets with natural 
foods. Such a diet will also provide other mineral salts and vitamins whose 
precist requirements are less fully understood. 


(5) This requiremsnt depends upon the relative amounts of vitamin A and 
carotene. The figures in the table assume that approximately two-thirds of the 
vitamin A allowance comes from carotene and that carotene has about half the 
protective value of vitamin А. (1.00.8 = International Units.) 

(c) For adults (except pregnant* and lactating* women) on diets supplying 2,000 
Calories or less, the allowance of thiamine, riboflavin, and nicotinic acid may be 
1 hg., 2-5 mg., and 10 mg. respectively. The fact that different figures are given 
for thiamine, riboflavin, and nicotinic acid for different Calorie levels does not 
mean that we can estimate the requirement of these accessory food factors so 
closely, but they are given merély to make calculation easier. Other vitamins of 
the B group are also required, although no precise figures can be given in the 
table, but a diet supplying sufficient thiamine, riboflavin, and nicotinic acid will 
usually supply adequate amounts of the other B-group vitamins. 

(d) There is now evidence that the adult male needs less iron than was formerly 

z believed to be necessary. If the diet is satisfactory in other respects these will also 
be sufficieat iror. 

(e) Adults who are seldom,exposed to clear sunshine may need small amounts 

» of vitamin D. Other adults need very little vitamin D in the tropics. (1.0.8 
— International Units.) 

(f) During the latter part of pregnancy the Calorie allowance should be in- 
creased by about 20 per cent. The value of 2,500 Calories given in the above table 
is for pregnant women engaged in sedentary* occupations. 

(g) These children's requirements are based on the needs of the middle year 
in each age-group (i.e. 2 yrs.» 5 yrs., 8 yrs., &c.) and are for moderate activity and 


columns of the table, 100/Kg. means that an infant needs 100 Calories for every 
kilogram of body-weight, and 3.5/Kg. means that an infant needs 3-5 gm. of 
protein for every kilogram of body- eight. Requirements of some nutrients* 
(e.g. protein and calcium) are less if they are supplied largely in the form of 


human milk. 
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| CALORIE 


» 
TAKE A PENCIL AND PAPER AND WITH THE HELP OF THIS CHART TRY: TOF 


INFANTS NEED 


3rd MONTH 


2nd MONTH 
Ist а" Ist à 
200 240 400 „450 
12th MONTH 


Sth MONTH 9^ a 
9 
(| 
| | 
700 800 


CALORIES PER DAY 


MEN AND WOMEN NEED 


MAN 
(OVER 15) WOMAN NURSING 
(OVER 15) MOTHER 


MOTHER-TO-BE 


CHART, ; ; 


WORK OUT WHETHER YOUR OWN MEALS SUPPLY YOUR CALORIE NEED 


GHEE OR 
Оц Экма 


B 


12000 
10-12 YEARS 


TJ) 3200 (BOY) 
2600 (GIRL) 


EXTRA CALORIES NEEDED 


MODERATE WORK 


LIGHT WORK 


CAL 


ORIES PER HOUR 
c 


1 
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SPECIMEN DIET FOR MODERATELY ACTIVE MAN 


Food groups 


Green, leafy vegetables (rich in vitamin A 
and iron) 5 А : А С 
Root vegetables like potatoes and sweet 
potatoes (high carbohydrate content, 
significant* vitamin C contribution) 
and other vegetables 5 . ‹ 
Pulses, dry beans and peas, and nuts” 
(valuable for high protein and thiamine 
content) $ $ 5 : 3 
Fruits (well-balanced mineral content and 
vitamin values) є 3 5 3 
Cereals and products (excellent source of © 
energy, good source of protein and 
some ‘B’ vitamins, also minerals), 
cereals, restored or whole-grain bread, 
enriched or whole-grain flour . 2 
Milk and its products other than butter 
(important for protein, calcium, and 
» riboflavin) 5 5 к : 
Eggs (for protein, iron, and vitamin A) 
Meat, fish, and poultry (rich sources of 
protein. with minerals and moderate 
amounts of several of the “B’ vitamins) 
Ghee, vegetable oils, and other fats (for 
energy; butter and ghee are also sources 
of vitamin А). ё А < E 
Sugar, jaggery, and sweets (for energy) . 
Total essential needs (approximately) 
3,000 Calories . Ё 5 5 


Approx. daily Approx. 
requirements No. of 


(ozs.) Calories 
52 
6 60 
3 300 
954 


14 1400 
0 
192552330 
1 86 
3 120 
2 500 
2 224 
Total 3126 


5 TABLE II 


FOODS RICH IN VITAMIN A 


(For daily requirements of vitamin A, see Table Т) 


The figures given below indicate the number of International Units present in 
100 grams of edible material. (In the case of fruits and vegetables and any other 
foods containing both vitamin A and carotene, the ‘vitamin A value’ includes an 
allowance for the carotene they contain, since carotene is converted into vitamin A 
in the body.) Low-value products are shown in brackets for comparison. 


ANIMAL PRODUCTS PLANT PRODUCTS (cont.) 
pie ia шы ака 27000 + Pineapple . - - +: ° 200 
Kidney epee MEME Orange e e A OTS 250 
EBES E mer E 1000 Red Palm Oil . . - 40000-80000 
Milk, cow’s, fresh. . - 1002140: Carrot E ерата cee 13000 
Milk, condensed, sweetened . 400 Sweet Potato, root (red) . . 7000 
Milk, condensed, unsweetened, Green Leafy Vegetables ^ . 13000 
evaporated . . + - - 400 Beans, eaten green in pod . 600 

Milk, dried, whole. . - · 1400 Beans and Peas, eaten green, 

(Milk, dried, skimmed . - 60) Shelled "рыс ty se 
Butte sae € ee E 2700  Betelleavs - -. + + 3 9500 
Ghee (clarified butter). . - 2500¢ Onion, young, eaten with leaf 3000 
Cheese . |o. ЛАОС ОТОО chet oy auem 2000 
БРОК uade m M iced 700 
PLANT PRODUCIS е а 20D 
Papaya (Pawpaw) . . : - 2500 Ladies’ Finger (Okra). . - 1000 
ROO icc e 1200 Pumpkin (Squasb), yellow . 1100 
Mang - ео 1000 Peppers, green, fresh . 1000 
Banana oa e rcr ле 350 Peppers, red, fresh . + - 18000 


Foods lacking in vitamin A value А 
Cereals. Salt fish. Beef. Mutton. Pork. Poultry. Vegetable fats and oils (except 
red palm-oil). Margarine.* Goat fat. Pig fat (including bacon-fat). Lard. 
Skimmed milk. х 
+ Мау be much lower, depending on the method of preparation. 
i = Ge 
leg. dark green leaves of spinach (Amaranth), sweet potato, mustard, cassava, pumpkin 


cow-pea. TPA 
¢ E margarine contains added vitamins А and D. 
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TABLE III 


FOODS RICH IN VITAMIN Bı 


(For daily requirements of vitamin B,, see Table 1) 


The figures given below indicate the number of milli 


rams of vitamin В, (thiamitie 


or aneurin) present in 100 grams of edible material. Low-value products are shown 


in brackets for comparison. 


PLANT PRODUCIS 


Rice, brown, lightly milled . 0:24 
(Rice, white, polished . 0:06) 
Rice, parboiled . . 0-21 
Rice Polishings . - - - > 12 
RieBran . . - - « - 0:5 
Maize, whole grain, yellow 0:33 
Maize Meal, whole. . . - 0:3 
(Maize Meal, highly refined 0:05) 
(Maize Starch, ‘cornflour’ . 0-00) 
Maize, sweetcorn, green mealies 0-15 
Millet*bulrush . . . - > 0-5 
Millet, finger Geo re Oe 
(анна. tives ee Лу? 0-5 
Rye Flour urs Q2 
Sorbhunt. e. o s oru эл: 0:5 
Wheat, whole grain . . - 0-4 
Wheat Flour, wholemeal, 

nig o qe 3-0-4 
Wheat Flour, white 0-06 
(Arrowrot . . . . · 0-00) 
Potato, English/Irish . . - 0-1 
Potato, sweet ..... 0-1 
Bambara Groundnut . . - 0-3 


Foods lacking in vitamin B, value 


LI 
PLANT PRODUCTS (cont.) 


(Cow: pea eee Ue Eder vo: 0:9 
Groundnut (Pea-nut), dry . · 0:9 
Kidney Bean (French Bear 0:45 
Lentil (red dhall). . . 50-65 
Lima Bean (Butter Bean) ., - 0:53 
Grams, red, yellow, green and 

black 9? A TE OAS 
Soya Bean . . . > 1-12 
Sesame (gingelly), seed . . 042 
Yeast, bakers 5-549 19 3 
Yeast, brewer's . 25 16 
Yeast; £000) sra bs ae tans 2 

ANIMAL PRODUCTS 

Pork, lean, fresh . . - · Bh. 
(Beef . RS 0-09) 
Geet ee te 0-14) 
(Mutton, sheep, or goat 0-20) 
(Poultry . . CON 0:15) 
(Milk, cow's . 0-04) 
(Cheese 0-04) 
(Fish . 0:05) 


White, polished rice, and other ‘refined’ cereal products, e.g. white flour and 
- white bread. Cassava (tapioca) Hour. Meat (except pork). Fish. Milk and cheese. 
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TABLE IV 


[d 
*FOODS RICH IN VITAMIN C 


d (For daily requirements of vitamin C, see Table D 


3 
The figures given below indicate the number of milligrams of vitamin C 
(ascorbic acid) present in 100 grams of edible material. 


PLANT PRODUCTS 


Fruits, fresh Vegetables, fresh * 

nau Uc me с, A 200 Green Leafy Vegetables * . - 100 
Indian Gooseberry . . - ° 600 Persimmon leaves, fresh . · 2700 
Lime Жазчу СО 25 Persimmon leaves, dried . . 3500 
(гайре ss ae 45 Peppers, sweet, green . : · 200 
Passion Fruit (Grenadilla . · 20 Peppers, sweet, red 200. + 350 
Papaya 6 tt, ч 30 Beans, eaten green in pod . . 20 

Melon, sweet . i, * - * 35 Beans and Peas, eaten green, 
Avocado Pear . . «= -* 20 shelled E Е 23 
Cape Gooseberry = QNEM Ladies’ Finger (Okra) . о. · 25 
Pineapple. 2... 30 Onion, young, eaten with leaf . 20 
Tomato . ^ - * * oo 9B 257 peek. ue ees cati Es 20 
PU 23-20 9 ° 10 Cassava (tapioca), tuber . · 30 
Potato, English,/Irish olds SES 
© Potato, sweet. - 20 


Maize, sweetcorn, green ‘mealies 10 


Foods lacking in vitamin C value 

Cereals and cereal products. Most starchy roots. Most dried fruits and vege- 
tables. Dried peas and beans. Meat. Eggs. Milk. Jam. Green vegetables cooked 
with soda. 


ә 
1 Vitamin С value much reduced by cooking. 
з e.g. dark green leaves of spinach (Amaranth), sweet potato, 


cow-pea. 


mustard, cassava, pumpkin, and 


NOTE ON VITAMIN D REQUIREMENTS 


arate table is given here to show foods rich in vitamin D (calciferol) since 
many of the foods listed in Table II as good sources of vitamin A also supply 


sufficient green leafy ve r emen i 
satisfied (provided that the skin gets some sunlight). Serious vitamin D deficiency 


can y remedied by the use of fish-liver oils and by the use of yeast-extracts that 
have been exposed to ultra-violet light. : 
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TABLE V 


D 
ә FOODS RICH IN IRON 


(For daily requirements of iron, see Table I) 


The figures given below indicate the number of milligrams of iron present in 100 


grams of edible material. 


PLANT PRODUCTS 


Yeast . : 
Coriander, seed 

Mustard, seed 

Turmeric, root, dry . . 
Sesame (gingelly), seed . 
Fenugreek, seed VIEN 
Cocoa, powder 
Tamarind. . . 

Job’s Tears (adlay) 
Grams . ФАП 
Kidney Bean . 

Sorghum . 

Soya Bean 


PLANT PRODUCTS (cont.) 


20  Lentils (red dhall) 
18 Molasses . У 
18 Betel leaves 
18 Wheat. 
15  Maize?. 
14 Millet . 
14  Oatmeal 
нА ANIMAL РАОРОСД$ 
4-9 Liver 
8 Kidney 
749: HEAT 
7 Shellfish 5. 
2 
TABLE VI 


FOODS RICH IN CALCIUM 


(For daily requirements of calcium, see Table I) 


The figures given below indicate the number of milligrams of calcium present in 
Y 


100 grams of edible material. 


PLANT PRODUCIS 
Sesame (gingelly), seed . 
ийй Т а 
Coriander . 

Mustard, seed 

Millet, finger . 

Soya Bean 

Grams-- 7. 
Job's Tears (adlay) 
Molasses . - . + + 
Green Leafy Vegetables . 
Tamarind . 54/2 2; * 
Betel leaves 


0 


PLANT PRODUCTS (cont.) 


Food Yeast 
Kidney Bean . 


ANIMAL PRODUCTS 


Milk, powder, skimmed . 
Milk, powder, whole 
Milk, condensed . 

Milk, cow’s, fresh 
Cheeses элче 

Eggs . 
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NOTE ON PHOSPHORUS REQUIREMENTS c 


No Separate table is given here for foods rich in phosphorus because most of the 
. foods listed opposite as being rich in calcium are also rich in phosphorus. So if 
the daily calcium requirement is satisfied from these sources it 15 almost certain 
that the body will get sufficient phosphorus at the same time. Also, it is better to 
have an excess of calcium in the diet than to have an excess of phosphorus (for 
reasons explained on p. 19) and you can ensure that your phosphorus intake will 
be adequate by looking after your calcium intake. 


? o 
TABLE VII 


4 FOODS SUPPLYING PROTEIN 


proportion is digested and absorbed. The first column shows the total amount of 


pr 2 
> percentgge of, this protein is available to the body after digestiont ; the third 


column shows what percentage of the original food actually supplies protein to 
5 


the body. 
э 
Percentage 
ә Total protein Relative actuall 
present in food availabilit; available 
(per cent.) (per ri (ax b) , 
(а) ME 
Soya Bean . . + + 43 54 23 
| Beef (lean) . - .. 22 98 22 
| Peanuts (roast) . + + 32 56 18 
| Peanuts (таш)... 28 58 16 
> Pulses (dried) |... 26 50 13 
Eggs e 5. Teque 12 94 12 
Rice (brown) - + ° 11 80 9 
› Rice (white) . . + ° 6 80 5 
Wheat Flour. . -* ° 11 67 7 
Maize (whole) . + >» 11 60 7 


Notice (a) that the animal proteins in the above list are almost com letely 

utilized by the body; (5) that the vegetable proteins are of much lower biological 

value, weight for weight; (c) that the protein in rice is of higher biological value 

than that of other cereals; (d) the very high value of the soya bean as à protein 
« 


food. 


d 


+ i.e. the biological quality of each particular protein. 
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TABLE VIII 


° | 
AVERAGE COMPOSITION OF MILK OF VARIOUS MAMMALS 


Animal | "Water Fa Milk protein мше 


t 
| (per cent.) | (per cent.) саш (percent) | (per cent.) 


Human Females. . m 87:552:1:2:53:-8:5:4/2::64 2-0 0:3 


Cow (European). . . 874 38 | 48 34 0-8 
Cow (Indian) . . . 867 , 43 4-7 3:7 08 , 
Butfilost ise. УЛ Sen 82:2. T1 48 44 0:9 
God RC A уа B69 le 4T 46 3-8 0-9 
Snc ка ы s. 836 62. „ 42 5-2 1:0 
ЕЕС Ер - 90-1 14 | 62 1:9 0:5 
Elephant. . . . .| 793 91 9:0 2:5 0-5 
o 
o 
э 
APPENDIX В > 5 


NOTE ON THE EFFECTS OF APCOHOL UPON 
THE HUMAN BODY 


The effects of alcohol* upon the body have been summarized by a 
British Royal Commission as follows: 
(1) Alcohol is primarily a drug acting directly on the nerve centres. 
(2) Alcohol is not a stimulant, but it is essentially a narcotic (i.e. it 
brings about sleepiness or even unconsciousness). 


(3) When taken in excess, alcohol acts as a poison (like any other » 


drug); and if taken habitually in excess alcohol may cause, or help 
to cause, a variety of diseases. 

(4) The drug or poison action of alcohol is considerably reduced 
when it is taken in dilute solution or with food. 

(5) Alcohol has some food, or fuel, value but any such value is 
largely offset by the disadvantages of its drug action. 

(6) The use of alcohol as an aid to work, whether physical or 
mental, is scientifically unsound. 

(T) Alcohol has no value fr preventing or curing disease (although 
within a strictly limited range of conditions and under medical super- 
vision it has a place in medical treatment). \ 
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ý GLOSSARY 


Simple definitions of general words in the text which are not included in the 
standard vocabulary on which this General Science Course is based, and of other 
words which were not used in Books I and П. 

Scientific words whose meaning is explained in the text are listed in the Index. 


opattoir, place built for the killing of 
animals for food. 

abnormal, not normal. 

abscess, collection of pus formed in a 
cavity in the body-tissues. 

abundant, plentiful. 

accessory, additional. 

achieve, reach, gain something aimed 
at, 

acquire, gain by oneself and for one- 
self. » э 

adequate, sufficient for requirements. 

adjust, fit one part to another; change 
slightly. 

adult, grown-up person. 

aid, help. 

alcohol, spirit of wine. 

alter, change. 

alternative, choice between two (or 
more) things. 

amazing, astonishing. 

ambulance, cat for carrying sick or 
wounded persons. 

ancestor, any one of those persons from 
whom one’s father Or mother is 
descended. 

ankle, joint connecting foot with leg. 

anti-, against, opposite. 

antiseptic, substance that stops the 
growth of bacteria. 

appetizing, causing desire to eat; (n.), 
appetite. 

appreciate, set high value on. 

aspect, Way 4 thing presents itself to 

the eye or the mind. 

alge, one who competes ог excels in 

ysical exercises. 


Р 
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auger, tool with screw-point for boring 
deep holes. 

available, able to be used, within one’s 
reach. 


balloon, air-tight bag usually filled with 
a gas which is lighter than air. 

bandage, long white cloth for cover- 
ing a wound; also (v) apply 4 
bandage. si 

barracks, building for housing soldiers. 

benefit (n.), advantage. 

benign, (of illness) not of a dangerous 


type. 
biology, science of life of animals and 


chiefly 


plants. 
biscuit, small thin cake madé 
«baked 


of flour and water and 
hard. 

bleach, whiten by exposure to sunlight 
or certain chemicals. 

blister, a watery swelling under the skin 
caused by burns, rubbing, &c. 

boil (medical), hard swelling of the 
skin, larger than a pimple and filled 
with pus. 

bookworm, 
reading. 

bore (n.), internal diameter of tube or 
pipe; its calibre. 

bowel, any part of food-canal below 
stomach. 

breed«(v.), have young ones, reproduce. 

breeze, gentle wind. 

bristle, short stiff hair of pig and some 
other mammals. 

brittle, hard but easily broken. 

5 


one who is too fond of 


bruise (n.), flesh injury and discolora- 
tion caused by blow or pressure 
without the skin being broken. 8 

bucket, container for carrying water by 
hand. 

bulk, size or mass or yolume. 


calf (animal), young cow or bull. 

calibre, see bore (n.). 

calorie (or gram-calorie), the scientific 
unit of heat energy; 1 kilo-calorie 
= 1,000 gram-calories. 

calorific value, ability to produce heat- 
energy. 

calorimeter, vessel in which heat- 
measurements are made. 

cane (n.), hollow woody stem, e.g. 
thin bamboo. 

capable, able. 

capacity, hglding-power, receiving- 
power, volume, ability. 

capillary (adj. and n.), very fine, hair- 
like (tube or blood-vessel). 

cement—concrete, building material 
used as a wet paste which hardens 
into rock-like solid. 

cereal, eatable kind of grain, e.g. rice, 
millet, wheat, barley. 

chamber, enclosed space in body of 
animal or plant; (a) room. 

charcoal, black porous residue left after 
heating wood in absence of air. 

chemical (n.), any substance obtained 
by, or used in, chemistry; (adj.), of 
or made by chemistry. 

chemistry, science treating behaviour 
of elements in their various com- 
binations. 

chew, work food about between the 
teeth in order to crush it. 

chill (v.), make cold. 

chipped, with broken edges. 

choke (у), be unable to breathe be@ause 
of something in windpipe or stop the 
breathing by pressing or filling the 
windpipe. 

circumstances, external ne pg 


claw, pointed nail of bird's or beast's 
foot. 

clinic, part of hospital where advice 
andtreatmentare given (usually free). 

clot, (form into) half-solid lump(s) (of 
blood, cream, &в.). 

clump (together), form close group or 
cluster. 

cluster (v.), form close group of like 
things. 

collapse, sudden failure or breakdown. 

combustion, burning. > ° 

communal, belonging equally to all the 
people living in one district and 
having common interests, ie. be- 
longing to the community. 

communicable, able to be passed on or 
communicated. 

compartment, chamber. ә 

compel, force (to do something). o 

compound, enclosure in which house or 
factory stands. y : 

compulsory, enforced, compelled. 

concave, curving inwards; opposite of 
convex. 

conservation, preservation. 

consult, ask for guidance or opinion. 

consumer, user of product. 

contaminated, made impure, infected. 

contrast, marked difference. 

converge (of two or more), move to- 
wards a point from different direc- 
tions. 

convex, curving outwards; opposite of 
concave. 

convey, transport or transmit. 

co-operation, working together for one 
purpose; team-work. 

co-ordination, the act of bringing into 
proper relation. 

create, make; bring into existence. 

crop, (here) bag-like enlargement of 
gullet in birds, insects, &c., where 
food is prepared for digestion. 

crumbly, easily broken into crumbs 
(like dry bread). 

crust, hard, dry formation on the dyin; 
also hard outer part of bread. 
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culture, a cultivation of bacteria. 
curd, clot of substance formed, e.g. 
when milk goes sgur. 


dairy, place where milk is dealt with, 
milk-shop. А 

defect (n.), failing. 

deficiency, want, lack. 

deliberate, intentional, done on purpose. 

dense, closely packed. 

dental, of the teeth. 

dentist, tooth-doctor. 

derive (from), have as starting-point. 

desiccation, removal of all water from 
something, drying up. 5 

detect, discover the presence or nature of. 

determine, find out or fix accurately. 

devote, set aside entirely for one pur- 


pose. 5 
diet (n.), habitual food, feeding-plan. 


digest, change food in the, body so that. 


it cam be absorbed; digestive, СОП- 
cerning or helping digestion. 

disinfectant, substance which destroys 

erms and makes free from infection. 

disorder (medicat), abnormal action or 
working. 

dispensary, place where dispenser 
makes up and gives out medicines. 

dispose, put away, get rid of; (п.), dis- 

osal. 

distribute, put out at different points; 
spread out. 

diverge, move in different directions 
spreading out from a point (opp. 
converge). 

donor, giver. 

dose, amount of medicine to be taken 
at one time. 

dough, flour moistened and kneaded. 

draught, current of air between open- 
ings in room, &c. 

droplet, a very tiny drop. 

drug (п.), medicinal substance. 

duct, fine tube in the body carrying 
liquid. 

dung (n.), heap of useless earth, &с.; 
(у.), deposit this. 
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famine, extreme 


duration, time thing lasts. 

dwarf, person, animal, or plant much 
below normal size (opp., giant). 

dye (п.), colouring-matter that can 
taken up and held by materials, 
changing their colour permanently. 

dynamite, à powerful explosive sub- 
stance. 


edible, fit to be eaten. 

effective, producing desired effect. 

elbow, outer, part of middle joint of 
arm; corner Or bend shaped like 
elbow. 

embed, fix in surrounding material. 

embryo, young, partly-developed plant 
or animal. 

emerge, come into view. 

emotion, mental feeling, state of mind. 

energy, a body's power of doing work 
by moving, &c.; capacity for work. 

engage, employ. 

enormous, very large. 

environment, surrounding objects or 
conditions. 

epidemic, disease which is widespread 
for a time. ‹ 

establish (v.), set up, 
beyond question. 

evacuate, empty out. 

exclude, shut out. 

excreta, faeces and 

excrete (у.), pass 
system. 

expert (adj.), practised, skilful; (7.), 
person expert in subject. 

expire, breathe out (орр., inspire). 

external, outside (орр., internal). 

extravagant, beyond reason, wild; 
wasteful. 


decide, place 


urine. 
out from body- 


aeces, solid food-waste from animal's 
boty, droppings. 
scarcity 
fatal, ending in death. 
fatigue, tirerdness. 
feature, characteristic part. 


К 


of food. 


fermentation, process like that pro- 
duced by yeast in dough, or by 
yeast in sugary liquids (producinge 
alcohol). 

filth, disgusting dirt. 

‘finally, as the last result or act. 

flexible, that will bend without breaking. 

flush, (of blood) rush into blood-vessels 
of skin. 

focus (n.), point at which light-rays 
meet after reflection from a curved 
mirror ог after being bent by passing 
through a lens; (у.), converge to a 


focus. 

foil (n), metal rolled out into very thin 
sheet. 

fore, in front; front part. 

foul, dirty, unhealthy, bad-smelling. 

fracture (n), breakage (usually of 
bone). 

fry, cook inpoiling fat. 

function, special activity or purpose of 
a person or thing; action by which 
anything carries out its purpose. 

undamental, forming a foundation, 

essential. 

funds, supplies of money. 

fungi, flowerless, non-green plants; 
(singular, fungus). 


galvanized iron, iron coated with zinc. 

garment, article of clothing. 

gauze, thin, almost transparent, woven 
material of cotton, wire, &c. 

generation, all persons born about the 
same time; average time in which 
children are ready to replace parents 
(about 30 yrs.). 

germicide (m.) substance that kills 
germs. К 

giant, unusually tall and big person, 
animal or plant (opp., dwarf ). 

gland, kind of organ forming, holding 
and giving out, e.g., digestive juices, 
milk, &с. 

glove, hand-covering. 

gnaw, bite repeatedly, as a mouse does. 

gravel, coarse sand and small stones. 

9 


gravity, attractive force by which a 
body is drawn towards the centre of 
the earth. 5 

gravy, juices that flow out from meat 
during cooking; food dressing made 
from these juices 

graze, (of cattle) feed on grass; (of 
skin) scrape skin in rubbing past 
rough object or material. 

gum (dental), firm flesh in which the 
teeth stand. 

gut, food-canal below the stomach; thg 
intestines. 


handicap (n.), disadvantage; (у.), place 
(perso) at disadvantage. 

harbour (у.), give shelter to. 

hatch, break or come out of an egg. 

hawker, person that carries around 
articles for sale from housQ to house. 

hobby, favourite subject or occupation 
which is not one's main business. 

host, one who entertains 4 guest; 
animal om plant harbouring parasites. 

humidity, dampness. 

husk, hard outer covering of seed, &c. 

hygiene, the science o health. 


ignorant, lacking knowledge. 

image, (here) likeness of an object's 
external form produced by mirror 
or lens. 

immune, protected against, unaffected 
by. 

impulse, driving-power, stimulus. 

incinerator, enclosed fire-place for 
burning rubbish. 

infant, (here) child under seven years 
of age. 

infect, (of person) give disease to; (of 
things) able to give disease by having 
been in touch with diseased person. 

inferior, of poor quality; situated below 
(opp., superior). 

infested, over-run by, crowded with. 

inhabit, live in. 

inject, force (liquid) into a cavity. 

injure, do harm to. \ 

inorganic, (of minerals) not organic. 
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insanitary, not healthy, especially with 
regard to dirt and infection. 


litre, unit of capacity in Metric System, 
about 14 pints. 


insecticide, substance that kills insects. «4 


inspect, look closely into; (n), in- 
spgction. 

inspire, breathe in (орр., expire). 

instinct, natural їепЧепсу to behave in 
a certain way without reasoning. 

insulate, cut off from outside influence 
(usually from heat exchange or from 
electrical effects); isolate. 

intermediate, situated Ог coming be- 

э tween (in time, space, degree, &c.). 

internal, of or in the inside (орр., 
external). 

intoxicated, overcome by strdng drink 
containing alcohol. 

investigate, inquire into, examine. 

involved, being concerned with or in- 
cluded th something. 

irrigution, supplying crops with water 
through pipgs OF channels. 

irritation, uneasy sensation caused by 
stimulus. є 

isolate, place араг! ог alone, or in 
quarantine. = 

itch (v. and n.), (have) uneasy sensation 
in the skin causing desire to scratch. 


jelly, an elastic, non-rigid solid. 

jerk (п.), sharp sudden pull, twist, or 
throw. 

job, piece of work. 

junction, joining-point, joint. 

jungle, thick tropical forest. 

knead, mix flour and water by working 
with the hands to form dough. 


lactate (у), produce milk from milk- 
lands. 
larva, pl. larvae, insect, from time of 
leaving egg until it becomes a pupa. 
laterite, product from weathering of 
anite rock in wet tropics. 
leak (n.), hole or passage through 
which fluid wrongly makes its way 
out; (у.), pass out through leak. 
liabk (to), exposed to, open to. 


maggot, fiy-larva. a 

major (adj.), of the greater, more im- 
portant kind (орр., minor). 

majority, the greater number, more 
than half (орр., minority). 

malignant, (of illness) of a dangerous 
type (орр- benign). 

mangrove, tropical tree growing in 
swamps. 

manure, animal droppings used as 
fertilizer. 

marshy, continually wet and muddy 
land. 

mat, piece of coarse material laid on 
floor. 

mate (v.), pair off for breeding. 

measure, (here) precaution, planned 
action to gain object. 

mechanism, way & machifie works. 

membrane, thin flexible sheet of tissue 
lining or-connecting parts of body. 


- mental, of the mind. 


mesh, one of the spaces bounded by 
the threads of a net or by the wires 
of a gauze. c 

mild, gentle, not severe. 

minimum, least possible quantity or 
size (орр» maximum). 

miracle, remarkable event. 

miraculous, wonderful. 

moisten, make slightly wet, make 
damp; (n), moisture; (adj), moist. 

motion, (here) emptying of the large 
intestine. 

mound, heap of earth. 

mucus, sticky fluid. 

municipality, town with local self- 

overnment; municipal, of or 

carried on by a municipality. 

muscle, lean flesh or meat;. animal 
tisque that produces movement by 
contracting. 

muzzle, a ttle cage put Ove! an 
animal's mouth to prevent it biting, 
eating, &c. 
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navy, à country’s warships, with their 
officers and men. 
negative, opposite of positive; less than „ 


zero shown by the minus sign —. 
nodule, small rounded lump. 
nutrition, the feeding process in animals 
and plants. 


obstacle, a bar to progress or success. 

obvious, easily seen or understood ; 

jh Prin; the young of animals (bef 

offspring, oung of an ore 
d soon ds birth). Р 

operating-theatre, special room for 
surgical operations. 

organism, а living animal or plant. 


pant (у.), breathe quickly and noisily. 
adise, heaven. 
sed, unable to feel or move owing 
to failure of nerve-action. 
ite, an animal or plant which lives 
in or on another organism and feeds 
on it;4adj.), parasitic. 
parboil, half cook by boiling. 
partner, one of a pair that shares work 
or other activity. 
passive, acted upon, not active. 
paste (n.), flour kneaded with water, 
any similar plastic mixture. 
pastry, baked flour-paste. 
tent-medicine, medicine sold com- 
pamercially and patented or protected 
from imitation by other chemists. 
tient (n.), person who is ill and under 
a doctor's care. 


peat, vegetable matter decomposed by 
water 


pebble, small water-rounded stone. 
any length of time. 
persistent, continuing to exist Ог do 
something in spite of obstacles. 
petrol, purified petroleum used in 
motor-cars; gasoline, benzine. 


philosopher, a student of fundamenta 
principles, particularly of Nature 
and the meaning of existence. 

pickle (v.), preserve in brine or vinegar. 

pierce, (of sharp-pointed instrumgnts) 
go into or through; make a hole by 
doing this. 

pit, иссе in ground ог іп skin 
(e.g. hair-pit). 

pitch, black waterproof solid obtained 
from coal or oil. i 

platform, level surface raised above 
surrounding ground. eio 

plug (n.), something fitting into and 

ling a hole; (v.), stop with a plug. 

posture, position of the body. 

pound (v.), crush to wder. 
actical, concerned with action rather 
than theory. 

precipitate (п.), solid mattér thrown 
down from a solution when suitable 
chemical reagent is added. 

prescribe (medical), advise "use of 
medicinevor treatment. 

primary, holding first place in im- 
portance or in time, 

project (v.), stand out beyond the sur- 

ace near-by. 

prolong (v), make longer, cause to 
continue, 

pulp, soft part of fruit; any other soft, 
damp, formless matter. 

pulse, each beat of arteries or heart. 

pulse (crop), seeds of pod-bearing 
plant, e.g. , beans, lentils. 

puncture (v.), make small hole in. 

pupa, resting-stage in insect's life- 
history while /агуа is changing into 
adult insect. 

pus, thick yellow matter found in sore 


quarantine, separation (of sick persons, 
&c.) from others; isolation. 


ration, fixed daily allowance of food. 
recur (у.), come up again, be ted; 
(adj.), recurrent. "b 
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refrigerator, apparatus for making and 
keeping food cold. 
refuge (n.), shelter? from danger; 
9 refygee, person taking refuge abroad 
from danger or trouble at home. 
Е refuse (п.), rubbish; that which is 
thrown out as worthless. 
istration, official recording. 
relapse, fall back into worse state after 
improvement. 
relax, allow to become loose or less 
astiff. » 
repel, drive back. 
reservoir, place for storing à large 
quantity of water. › 
> respond, act in answer, make answer or 
response. 
restrict, limit. 
retain, keep possession of. 
revoltyionize, completely change ог 
» reconstruct. 
ridge, lind where two sloping surfaces 
meet, as on top of a roofo 
» rinse, wash lightly with clean water 10 
clear soap and dirt away. 
roam, wander here and there about the 
country. 
roast, cook without water ín the heat 
of an open fire, or їп an oven. 
rodent, gnawing animal. 
rug, floor-mat of thick woollen 


salad, vegetables prepared as food 


netting, &c., for — liquid 
from solid, solids various ace 


&c. 
scrub (v.), rub hard to clean, especially 


by Applying soap and water with à - 
hard brush. 


scrub (п.), gr covered with small 
trees 


- bushes. 
scum, ties that rise to the sdrface 


of | М 
sediment, solid matter that settles to 


septic (adj.), infe with harmful 
germs; not aseptic; sepsis (n.), septic 
condition. - 


stall, open-fronted shop. 5 

statistics, numerical facts systematic;, 
ally collected and arranged. 

sterilize, make sterile, i.e. free from 
living germs. 

stew (v.), cook by long gentle boiling 
in closed vessel with little liquid. 

sticking-plaster,cotton or linen material 
spread with sticky substance and 
applied to skin to cover wounds or 
to hold dressings. 

stimulate, apply a stimulus, act as a 
stimulus. 

stimulus, something that causes a 
response. 

stink, foul smell, disgusting smell. 

stoker, man who stokes fire under 
boiler by feeding it with fuel. 

stool (medical), faeces. 

stoop, car one's head and shoulders 
bowed forward. ; 

strenuous, making or requiring great 
effort. : 

subject (v.), expose (to). 

subsequent, following the event. 

subsoil, layer of soil lying immediately 
under the surface soil. 

substitute, put in exchange for. 

supervise, oversee, watch or direct the 
work of. 

surgeon, doctor skilled in curing by 
Surgical method, ie. operation ог 
cutting. 

symptom, sign of existence of disease 
or disorder in the body. 


table-ware, dishes, &c., used at meal- 
times. 

tadpole, larva of frog. 

talcum, powdered talc or soapstone. 

tape, narrow strips of cloth. 

team, a side of: players co-operating 
together. э 

teat, (here) part of cow’s udder. 

tertian, (fever) which becomes severe 
every other day. 

thatch, roof-covering of straw, grass ог 
leaves. 3 


theoretical, concerned with theory, not 
practical or experimental. 

thorax, part of {йе trunk between the 
neck and the belly. ё 

tile, thin piece of baked clay for cover- 
ing roofs or making floors. 

tissue, a mass of cells of the same kind, 
such as muscle-tissue, nerve-tissue, 
&с. 

toxin, a poison, especially one pro- 
duced by a germ and causing some 
particular disease. 9.5 

trachea, wind-pipe. 

tract, part of body performing some 
specfal function. 

transform, make change in form. 

transfuse, inject blood or other liquid 
into veins; (n.), transfusion. 

trench, narrow ditch. Ф 

type, class ог group having common 
qualities ; typical (adj.), true to type, z 
characteristic. 2 


е 

udder, milk-gland of cattle from which ® 
milk flows through a teat. 

ultimate, last of all, final. 

urban, of towns. 

urine, waste liquid discharged from 
bladder. 

utilize, use, make use of. 


valve, movable part in vein or tube 
which controls the flow of liquid о? 
gas. 

verandah, open, roofed space along 
side of house. 

vinegar, sour (acid) liquid got from 
alcoholic liquids and used for 
flavouring and preserving food. 

vital, concerned with or essential to 
life. 

vomit, throw out from stomach 
through mouth. 


welfare work, efforts to make life hap- 
pier for workmen, &c. > 


yolk, yellow part of egg. 


174 


INDEX 


(Where there is more than one reference for one subject, the principal reference is 


in heavier type-) 


abscess, 104 4 
accessory food substances, 10 
active immunity, 56-8 
Ato, 83-4 
airborne diseases, 47, 58 
alcohol, effects of, 166 
amino-acids, 7-8 
amoebic dysentery, 41-2 
anaemia, 68 
Anopheles, 76-81 
anthrax, 125 
anti-infective vitamin, 13 
anti-malarial drainage, 80 
antiseptics, 69, 71, 1 
anti-toxins, 500-7, 72, 129 
appendicitis, 
> appendix (anat.), 44-5 
appetite, 3 
arterial bleeding, 69-70 
ascorbic acid, 18-20, 163 
Asiatic cholera, 
astigmatism, 110-11 
Atebrin, 82 
athlete’s foot, 117-18 T 


bacillary dysentery, 41-2 
bacteria, 126— 
bacterial dysentery, 41-2 
baking powder, 3 
bandaging, 7 
bathing, 115-16 
B.C.G. vaccination, 62 
bed-bugs, 122-3 
benign tertian malaria, 78-9 

eri-beri, 10, 14-1 

НС (benzene hexachloride), 

97, 122 р 

pi-focal spectacles, 110 
Bilharzia, 93 
bilharziasis, 93-4 
bird-malaria, 
bleeding, 69-70 
blood bank, 68 
blood, circulation of, 65-7 
—, clotting of, 68 
blood-capillaries, 65-6 
blood-groups, 68 
blood-plasma, 6 
blood-poisoning, 0-1 
blood-sucking insects, 74-91 
blood-system, 6 -7 
blood-temperature, 50-3 
blood-transfusion, 
body-building foods, 
body-lice, 121-3 
body-pgsture, 98-9 
body-temperature, 50-3 
body-weight, 5 


boil (med.), 70 

bone fractures, 100 
bore-hole latrines, 143 
bottling food, 128 
break-bone fever, 86 
breathing, 46 
bronchitis, 57 

brown sugar, 29-30 
bubénic plague, 89-90 
bucket latrines, 143-4 
bugs, 122- 

building materials, 149 


Calabar swellings, 86 
calciferol, 20-1, 163 í 
calcium, 8-9, 20-1, 99, 164 
Calorie charts, 158-9 
calorific values, 6 
calorimeters, 2 

canine teeth, 101-3 
canning food, 128 
carbohydrates, 2 

carbolic acid, 133 
carotene, 13-14, 161 
carriers, healthy, 42-3 
cellulose, 

cement (dental), 101 
centipede bites, 7 
cess-pools, 146 

cheese, 2 

chewing food, 33, 105 
chicken cholera, 125 
chicken-pox, 59-60 
chigoes, 1 

chlorination of water, 140 
Chloroquine, 

cholera, 43-4 

cinchona bark, 75 

clothing, 46 

coal-tar disinfectants, 132-3 
cobra venom, 7. 

cold storage, 128-9 
common cold, 

— salt, 8-9, 2 
communicable diseases, 124 
complete proteins, 7-8, 165 
composting excreta, 144-5 
compound fractures, 100 
condensed milk, 
conduction of heat, 51, 53 
conservation of energy, 
constipation, 3 о 
consumption, 
convection of heat, 51, 53-4 
Cook, Captain, 0 

cooking food, 3 

— meat, 30-1 

— vegetables, 28-30 
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cow-pox, 59 
crab-lice, 121 

cresol, 133 
crucifixion, 

Culex, 85-6 

curative medicine, xi 
Cyclops, 40 


DDT, 79-81, 92, 121-2 
deep springs, 136 

— wells, 136 

deficiency diseases, 10 
dengue, 86-7 

dental decay, 103-5 

— disease, 103-7 

— inspection, 107 
dentine, 100-1 
desiccation of food, 129 
destructors, refuse, 14 
dhobie itch, 117 


diet, 6 

—, balanced, 6-8, 22 

—, mixed, 

—, planned, 6-8, 22 

digestive system, 2 

diphtheria, 55-7 

— anti-toxin, 56 eo 

disease and health, x 

disinfectants, 129-30 

disinfection, 129 

disposal of excreta, 141-7 

— of refuse, 

drainage, household, 150 

dried milk, 26 " 
drinking-water, 135-41 5 
droplet infection, 55, 57, 58, 


dust, infected, 46 
dust-bins, 148 
dysentery, 41-2 


ear, hygiene of the, 112-13 
earth-auger, 143 

eggs as food, 21-7 
Eijkmann, 11 
elephantiasis, 85 

enamel (dental), 100-1 
encephalitis, 96 

energy, 2-6 

— output, 3 

— requirements, 3-4 

— values of foods, 5-6 
energy-yielding foods, 2 
enzymes, 

ergosterol, 20-1, 99 
espundia, 87 

Eustachian tube, 113-14 
evaporated milk, 


exercise, 67, 98, 107-8 
еуе, hygiene of the, 109-112 


fa 34 

бова of, 141-7 
fainting, 29, 66, 67 
fatigue, 108 

fats, 2 

fat-soluble vitamins, 12 
fer-de-lance, 72 
fermentation, 29 

filaria worms, 85-6 
filarial blindness, 86 
filariasis, 85-6 

filth diseases, 40-4 
filtration of water, 140 
first aid, 70, 100 
first-class proteins, 7 E 
fish as food, 27 
fish-liver oils, 13, 20, 99, 123 
fleas, rat, 89-90 

flukes, 93-4 

food, 1 

—, classification of, 1-2 
— inspection, 151 

— preservation, 128-9 
— requirements, 3 

— tables, 6, 155-6 

— values, 160-66 
food-yeast, 15, 21 
foot-itch, 112-18 
formaldehyde, 122, 133 
formalin, » 133 
fruits as food, 19, 28-9, 33 
furniture, 149 


germs, 124-8 

glucose, 29 

goitre, 9 

green leafy vegetables, 18-19, 
28-9733 


green-stick fractures, 98 
growth, 
Guinea-worm, 40 


haemoglobin, 9 

handkerchief, use of, 64 
head-lice, 12 

health and disease, x 

— services, xi 

вену саггіегѕ, 42, 43, 55-6, 


heat cramp, 50 

— exhaustion, 49-50 

— of combustion, 2 

— sickness, 49-56 

— stroke, 49-50 

Bun piene disinfectors, 


hobbies, 109 
hook-worms, 37-8 
Hopkins, Gowland, 10 
house-flies, 61 

housing, 148-51 
hydrophobia, 73-4 
hygiene, x 

— of food, 31, 35 
immunity, 56-7, 74, 125 
incinerators, 147. 7-8 
incisor teeth, 101-2 
incomplete proteins, 7-8 


infant death-rate, 153 

— welfare, 153 

infectious diseases, 124, 152 
inflammatiol:, 44 

influenza, 63-4 

intestinal diseases, 40-45 

— worms, 35-40 


iodine, 8-9, 27 


iron in food, 8-9, 164 
isolation, 152 

itch (scabies), 118 
itch-mite, 118 


Japanese river fever, 91-2 
Jenner, 

jiggers, 123 

jungle yellow fever, 83-4 


kala-azar, 87 
Koch, 60, 125 
krait, 72 


lactose, 23 

latrines, 141-4 

Laveran, 115 

laxatives, 35 

legumes, 8, 27-8 

Leishmania, 87-8 

leishmaniasis, 87-8 

leprosy, 120-1 

leptospirosis, 92-3 

lice, 92, 97, 121-2 

ligaturing, 72 

limewash, 133 

Lind, 10 " 

Lister, 130 

loa-loa, 86 

lockjaw, 71-2 

long-sight, 109-10 

louse-borne relapsing fever, 97 

low-pressure steam  disinfec- 
tors, 131-2 

Iymph-glands, 90 

Lysol, 133 


malaria, 75-82 
—, benign tertian, 78-9 
—, malignant tertian, 79 
—, quartan, 79 
—, sub-tertian, 79 
mamba, 72 
mangrove flies, 86 
Manson, 75 
margarine, 21 
market inspection, 151 
measles, 
medical services, xi 
medicine, curative, xi 
—, preventive, xi 
Mepacrine, 82 
microbes, 126 
micro-organisms, 124 
milk, 23-6, 
—, condensed, 24-6 
—, ried, 26 
—, evaporated, 24 
—, pasteurized, 24, 128 
—, preserved, 24-6 
—, skim, 26 
milk-sugar, 23 
milk-teeth, 101-2 


3 mineral salts, 2, 8-9 
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mixed diet, 8 

molar teeth, 101—2 

molasses, 29-30 

mosquitoes, 75-6 

mosquito-control, 76, 79-81 

muzzling dogs, 74 ° 

natural disinfecting agents 
13041 

niacin, 17 

nicotinic acid, 12, 17-18 

night air, 47-8 

— blindness, 13 

nose-blowing, 113-14 

nutritional réquirements, 156-7 


Onchocerca, 86 
oriental sore, 87 o 
oxidation, 1 


Paludrine, 82 

Pamaquin, 82 

Panama Canal, 76 

panting, 52 

parasites, 127 

— of food canal, 35-40 
paratyphoid, 42 

passive immunity, 56 

Pasteur, 73, 125-6 

pasteurized milk, 24, 125 
pellagra, 12, 17-18 

penicillin, 929 8 

peristalsis, 33-4 

peritonitis, 35 

permanent teeth, 101-2 
phenol, 133 

Phosphorus, 8-9, 20-1, 99, 165 
ран disinfecting agents, 


© 


pimple, 70 

pit latrines, 141-2 
plague, 89-90 

—, bubonic, 89-90 
—, pneumonic, 90 
—, septicaemic, 90 
plasma, 68 
Plasmodium, 79 
Plasmoquine, 82 


pneumonia, 57 э 


pneumonic plague, 90 
posture, 98-9 

pre-molar teeth, 101-2 
preserved milk, 24-6 
preventive medicine, x 
prickly heat, 116-17 
protective foods, 2, 21-3 
proteins, 2, 7-8, 165 
ptyalin, 33 

public health, 135-49 
pure food laws, 151 
purgatives, 35, 45 

pus, 44-5, 70-1 
pus-forming bacteria, 70-1 


quarantine, 152 
quartan malaria, 79 
Quinacrine, 82 
quinine, 75 


rabies, 73-4 D 
radiation of heat, 51-3 
rat-fleas, 89-90 


— ee 
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rat-proofing of houses, 149-50 

Redi, 124 

red palm-oil, 14, 123 

refrigeration, 129 

refuse disposal, 147-8 

registration of births 
deatis, 152-3 

relapsing fever, 96-7 

rest, 108 `» 

riboflavin, 18 

rice, 10-12, 14-17 

—, brown, 15 

—, converted, 16 

—, parboiled, 16 

—, polished, 11, 14-17 

—, white, 11, 14-17 

—, whole-grain, 11, 14-17 

rickettsia, 90-2 

ring-worm, 117-18 

rodent plague, 89-90 

roofing materials, 150 

Ross, Ronald, 75 

roughage, 33-4 

round-worms, 36 


sand-filters, 140-1 
sand-fleas, 123 
sand-flies, 86- 
sand-fly fever, 86 
scabies ,118 

» Schick test, 57 
schistosomes, 93 , 
scorpion stings, 73 
scrubbing, 31, 134 
scrub typhus, 91-2 

yscurvy, 10, 18-19 
second-class proteins, 7 
sedimentation, 138-40, 
sepsis, 130 
septicaemia, 71 
septicaemic plague, 90 
septic tanks, 145-6 
settling tanks, 147 
sewage роза], 146-7 
sewers, 14 
shallow wells, 136 
shell-fish as food, 30-1 
shock (med.), 67-8 
3hort-sight, 109-10 
skim milk, 26 
sleep, 108 
sleeping sickness, 94-6 
sleepy sickness, 96 
smallpox, 58-9 
snails and disease, 94 
snake-bite, 72-3 
soak-pits, 150 
social services, xi 
soda, baking/cooking, 17, 19, 

29 


and 


sodium bicarbonate, 17, 19, 29 
soft ticks, 97 


sore throat, 63 

soya beans, 27-8 
Spallanzani, 125 
spectacles, 109-119 
spirochaetes, 96, 118 
spitting, 61 

spleen, 67 

spores, 71, 127-8 
spring water, 136 
sputum, 60-1 

steam disinfectors, 131-2 
— sterilization, 130 
Stegomyia, 83-4 
sterilization, 128 
sticking-plaster, 72 
subsoil drains, 80 
sub-tertian malaria, 79 
sugar, 29 

—, brown, 29-30 
—, cane, 29 

Z урна, 29 

—, white, 

sulpha drugs, 129 
sweating, 48-52, 107 


tape-worms, 39-40 

tartar (dental), 106—7 

tears, 112 

teeth, 100-7 

—, canine, 101-2 

—, care of, 105-7 

—, diseases of, 103-5 

—, incisor, 101-2 

—, molar, 101-2 

=, permanent, 101-2 

—, pre-molar, 101-2 

—, temporary, 101-2 
temperature regulation, 48-53 
temporary teeth, 101-2 
tetanus, 71-2 

thiamine, 14-17 
thread-worms, 37 

thyroid gland, 9 

tick aame relapsing fever, 


ticks, hard, 92 

—, soft, 97 
tooth-brushing, 106 
tooth-powder/paste, 106 
tourniquet, 69-70, 72 
town planning, 151 
toxins, 56-7, 71, 126, 129 
toxoids, 72 

trachoma, 111 

tropical ulcers, 123 
trypanosomes, 94—6 
trypanosomiasis, 94-6 
tuberculin test, 62 
tuberculosis, 

typhoid, 41, 42-3 
typhus, 90-2 

—, flea-borne, 92 
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typhus, louse-borne, 92 
—, mite-borne, 91-2 
—, tick-borne, 92 

a 
ulcers, tropical, 123 | 
urban yellow fever, 83-4 


vaccination, 58-9 

—, BCG, 62 

vaccine lymph, 59 

vaccines, 59, 125 

valves in veins, 66 

van Leeuwenhoek, 124 

veins, 66 

—, bleeding from, 69 
ventilation, 47-9 

verandahs, 148-9 

viper-bites, 72 

virus, 57, 58, 59, 63, 74, 83, 126 
vital statistics, 152-3 

pann A, 12-14, 111, 123, 


— B, 12 
— Вь 12, 14-17, 162 


2, 2 
— С, 12, 18-20 163 
— Р, 12, 20-21, 99, 123 
—E, 12 
—K,12 
vitamins, 10-21, 156-63 
—, fat-soluble, 12 
—, water-soluble, 12 


water in diet, 2, 34 

water-borne diseases, 41 

water-carriage sewerage sys- 
tem, 146-7 

water-holes, 136 

water-soluble vitamins, 12 

water-supply, 135-41 “^ 

wax in ear, 112-13 

well-water, 136-8 

wells, deep, 136—7 

—, shallow, 136-7 

whip-worms, 37 

white blood cells, 70 

whooping-cough, 58 a) 

worms, filaria, 85-6 

—, Guinea, 40 

—, hook, 37-8 

—, intestinal, 35-40 

—, parasitic, 35-40 

—, round, 36 

—, tape, 39-40 

—, thread, 37 

—, whip, 37 


yaws, 118-19 

yeast as food, 15, 21 
— and baking, 30 
yellow fever, 83-5 


